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Deficiencies in Japanese University Students’ Knowledge of
Polite English Request Patterns

T.D. MINTON

( Received 12 January, 2011)

Researchers have pointed out distinctions in the way politeness is conceptualized by
Japanese and English speakers. Michael Haugh (2004), for example, says that politeness in
English means “showing consideration for others, and demonstrating a polished self-
presentation” (p. 85). In Japanese, on the other hand, it means “showing respect . . . and
consideration towards the position and quality of character of others, and modesty about
oneself” (p. 85). While there are clear overlaps in these perceptions of politeness, the
“differences in the underlying conceptualisation of politeness give rise to different ways of
expressing politeness” (p. 85). And it is indeed possible to argue that Japanese, with its use of
honorifics, and specific verb forms and vocabulary to indicate the relative status not only of the
speaker and listener but also of others mentioned, is considerably more formulaic in its
approach to politeness than English. Fascinating while such distinctions may be, however, it is
difficult to insist that they should be of great concern to those involved in the teaching or
learning of either language: being able to use the target language in a way that native speakers
of that language would normally perceive to be polite is fundamental to learning a foreign
language. For the learner of Japanese, then, it is essential to learn the honorifics, verb forms and
vocabulary items that are required if the learner is to be socially functional in that language.
Similarly, it is essential for the learner of English to be able to use the polite forms of the
language as appropriate. A cursory examination of the English speech and writing patterns used
by students educated in Japan indicates that schools here fail to equip their students with this
very basic linguistic skill.

A simple test of the ability of approximately sixty second-year students attending one of
Japan’s top private universities (not Nippon Medical School) to translate a polite Japanese
request into English demonstrated that many of them have failed to acquire the ability to select

an even vaguely appropriate request pattern in English after more than seven years of
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instruction in the language, and that none of them could make a request that would be
perceived by native speakers of English as “very polite.” The subject students were instructed
to translate the following sentence, using the politest English possible: Tathen kyoushuku
desu ga, saifu wo ie ni wasureteshimaimashita node, ichiman-en gurai kashite
itadakemasenka. (KEZMETT D, WHZRIZENTLEVEFLAOT, 1 HFHISVWELTY
727200 8 A D [P'm terribly sorry (to trouble/bother you,), but Ive left my wallet at home. I
wonder if you could possibly lend me 10,000 yen.] ) Since the focus of this paper is polite
request forms in English, only the last part of the sentence (ichiman-en gurai kashite
itadakemasenka) will be considered as the target sentence. The students’ translations of this

request can be classified into four basic patterns:

Please lend me 10,000 yen.
Will/Would/Can/Could you lend me 10,000 yen(, please)?
[ would like you to lend me 10,000 yen.

L e

Would you mind lending me 10,000 yen?

The patterns the students used are listed in the order in which they will be dealt with below,
and not in order of appropriateness or frequency of use. While pattern no. 4 is certainly the best
of the four, none of them adequately fits the context or constitutes an accurate translation of
the Japanese; no. 2 is the pattern the students most commonly selected. More appropriate

patterns are given both in the pages that follow and in the appendix.

Please lend me 10,000 yen. (Imperative + please)

With such explanations as Meirei-bun no bunbi ya buntou ni “please” wo kuwaeru to,
yaya teineina hyogen ni naru (frA3X DB LTI please MR 5 &, LTV ARWAREHIZ
2%, [Adding “please” to the beginning or end of imperative sentences makes them fairly
polite.]) (Ishiguro, 2006, p. 23) the norm in English grammar books and textbooks published in
Japan, it is not surprising that many students mistakenly believe that direct orders can be
magically turned into polite requests by the simple expedient of adding please to them.
(Actually, the writer of the quoted reference book deserves some credit for qualifying teine:
[“polite”] with yaya [“fairly”/“rather”]; many books of the type include no such qualification.) On
the other hand, “orders” may not necessarily be what they seem, and it is also quite wrong to
automatically equate the imperative mood in English with the imperative mood in Japanese:
whereas the latter is invariably impolite and is in fact used only in a limited number of
situations, the former has multiple applications, many of which are perfectly polite. (For the

purposes of this paper, “Japanese imperative” should be taken to refer to the miro, kake,
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suware [F.5, ZF, B, ete. forms.)

There is a distinct tendency among Japanese users of English to mistranslate English
imperatives with Japanese imperatives. Examples abound in the Japanese subtitles of English-
language movies; they can also be found in supposedly professional Japanese translations of
literary works (Petersen, 2004, pp. 63-65). While the English imperative can, like the Japanese
imperative, be used to give orders, whether an English imperative construction constitutes an
order or not depends not only on the actual words used, but also on the context in which it is
used, the intentions of the speaker, and the other person’s interpretation of it. Context is, of
course, fundamental to good translation: what is commonly said in a certain context in one
language should be translated with an expression that would be commonly used in the same
context in the other language, regardless of the grammatical form or specific vocabulary
employed to say it. In the context of a teacher admonishing a disruptive student to Sut down,
for example, suware might be a reasonable Japanese translation, although suwarinasai would
probably be much more appropriate. On the other hand, suware would be an absurd
mistranslation of Sit down (or, more likely, Take a seat), in the context of someone welcoming
a guest to their home. Okake kudasai would be appropriate, although the English version is
certainly less formal. The difference between these two examples is obvious: in the first, the
context, and the speaker’s intentions, as conveyed by his tone of voice, make it quite clear that
an order is being issued, and the student will almost certainly interpret the speaker’s words as
such. In the second example, by contrast, the speaker is issuing an invitation, and again, the
context will make it clear to the addressee that this is the case.

An order delivered with an English imperative construction is not in and of itself impolite;
in fact, it is not impolite at all if the speaker has a right to issue it and the person(s) being
addressed accepts that the speaker has that right. Concrete examples abound in the form of
public notices in English-speaking countries, Keep off the grass being a common one. This is, of
course, an order, but since the lawns protected by such signs are usually privately owned, the
owners have the generally acknowledged right to tell visitors to stay off them. Such signs are
equivalent to Shibafu no naka tachi-iri kinshi (CZAEOHH A Y £ 1) in Japanese; they are
certainly not equivalent to Shibafu no naka ni hairuna (ZAEDHIZA S %),

English imperatives are also regularly, and perfectly politely, used to tell people what to do
when the action is perceived to be to their advantage; whether it is also to the speaker’s
advantage is irrelevant. It might well be argued that inviting someone to do something and
telling them to do something that is to their own advantage amount to the same thing. Certainly,
it would be possible to interpret Sit down, as said to a guest visiting the speaker’s home, not
only as an invitation but also as a suggestion that it will be to the guest’s advantage to do so.

Similarly, imperatives are regularly used in advertising to suggest that there are great benefits
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to be gained by purchasing the advertising company’s products: Fly to paradise. Relax in your
own deluxe villa. Breathe the fragrant tropical aiv. Book with Traveltours International.
Warnings are also issued for the benefit of the addressees, and in English they are often
delivered with imperatives: Mind the gap. (This is Transport for London’s somewhat laconic
warning that travelers pay attention to the gap between the train and the platform so that they
do not fall into it.) / Stand clear of the closing doors. / Do not lean out of the window. /
Watch out for pickpockets.

And regular everyday personal interactions also involve the innocuous use of imperatives.
For example, someone asked by a colleague to check a document might well respond with Sue,
send it to me by email. Again, the action of sending the document is perceived to be to the
advantage of the person sending it. Similarly, someone asking how to get to the post office or
how to scan a document will not be even remotely offended if the instructions given in reply are
delivered with imperatives: Turn right at the next corner. / Switch the printer on and select
the scan mode. Imperatives can also be used with complete impunity to encourage people or to
express good wishes: Do your best! / Have a great time in Italy. They can even be used to give
advice: Go (and) see the doctor. / Take a day off and enjoy yourself for a change. Care
should, however, be exercised in using imperatives to give advice: there are safer (i.e. more
polite) ways of giving advice, and while both of the above examples, said in the right way, sound
friendly, they would be inappropriate if directed at someone other than a close friend.

The same “to the other person’s advantage” rationale applies to written instructions
delivered with imperatives: Fill out the application form and send it to the following
address. / Do not open the test book until you are instructed to do so. These may appear to
be orders, and there is certainly no harm in considering them as such. However, not only does
the person issuing them have a right to do so, but following the instructions is clearly to the
advantage of the person addressed: a person filling in an application form is almost certainly
doing so for his own benefit and not for the benefit of the person it is being submitted to; taking
tests and passing them, which cannot be done if the candidate breaks the rules laid down by
those administering the tests, is also to the advantage of those taking them.

To summarize, the use of English imperatives is perfectly polite for the following purposes:

1. To tell people what to do (i.e. to give orders and instructions) when you have a
recognized right to do so: Open your books at page 36. / Have your bags ready
Sor imspection by security staff. / Remove your shoes and place them in the
bag provided. / Leave by the rear exit.

2. To issue warnings: Watch out! / Don’t go near the dog. / Be on the alert for

unattended bags.
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3. To make offers, invite people to do something, or tell them what they can do if
they want to (i.e. what options are available to them): Drop by whenever you’re
i the neighborhood. / Come in and make yourself at home. / Help yourself to
some soup. / Use my car — it’s right outside. / Push the green button for gentle
background music or the red button to watch TV. / Change here to the
Yamanote Line.

4. To explain how to do something: Cross the railroad and take the first turning
to the left. / Plug the USB cable in and follow the instructions on the screen.

5. To tell or recommend people to do something that is to their own advantage (or
that you want to suggest is to their own advantage): Phone now to order while
stocks last. / Give me your phone number, and Ill call you as soon as I have
any nformation. / Take this to the service counter, and they’ll stamp it for
You.

6. To encourage people or express good wishes: Don’t worry: everything will be
Sine. / Enjoy yourself at the party.

7. To give advice to someone you know well (not appropriate with other people):
Just tell him you’re not interested i him anymore. / Try the new Chinese

restaurant i the mall — I'm sure yow’ll love it.

In some cases, adding please to the above examples makes them more polite, but in others it
actually has the effect of making them less polite. The key to understanding whether please
makes a particular sentence more polite or not lies in judging whether it is appropriate to
indicate to the addressee that you really want them to carry out the action indicated by the
imperative. In some cases, indicating such a wish by adding please is appropriate, and therefore
polite, while in others it is not appropriate.

Orders, instructions, and warnings issued by someone who has a recognized right to give
them are invariably issued in the hope that the addressee will carry them out or pay attention to
them. Therefore, imperatives indicating orders, instructions, and warnings are commonly
preceded by please, especially in spoken English, but also in written notices: Please switch the
lights off when you leave the room. Urgency precludes the use of please, of course: wasting

time saying Please watch out when someone is about to walk backwards off the edge of a cliff

makes no practical sense.

Using please with imperatives employed for purposes other than to issue
orders/instructions/warnings can be problematic, in no small part because please is so
commonly associated with orders/instructions/warnings that its use in other contexts can easily

make the resulting sentences appear to be orders, even when they are not intended as such.
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Invitations, for example, are slightly problematic. By adding please before Drop by whenever
you’re in the neighborhood, the speaker strengthens the sincerity of the invitation: he really
wants the other person to visit; therefore, the addition of please makes the invitation more
polite. Please take a seat also has a strengthening effect: the speaker really wants his guest to
sit down. But the guest’s perception that his host really wants him to sit down puts more
pressure on him to accept the invitation and could even make him feel that he is being ordered
to sit down, as might be the case, for example, in a job interview. This might well make him feel
uncomfortable, especially if he himself would prefer not to sit down. Similar problems arise with
Please use my car (should the speaker make the addressee feel that he will be disappointed if

the addressee rejects the offer?), and Please change here to the Yamanote Line (it cannot be

of any consequence to the person announcing the options available to passengers whether they
actually avail themselves of those options or not, so indicating that she actually wants them to
change to the Yamanote Line is more than a little peculiar).

The author has devised a simple test students can use to assess the appropriateness of
adding please to an imperative construction: substitute I want you to for please. If the
resulting sentence matches the intended meaning, please will probably be appropriate. [ want

you to open your books at page 36, for example, matches the message the speaker wishes to

convey, so Please open your books at page 36 is appropriate. On the other hand, [ want you
to change here for the Yamanote Line is unlikely to be the message someone making a general

announcement to everyone on a particular train wishes to convey, so Please change here for

the Yamanote Line is similarly peculiar. Thinking about the impact that such invitations/offers
as_ want you to take a seat and [ want you to use my car might have on the addressee helps
students to understand the problems associated with using please before them.

In explaining how to do something, preceding the imperative with please is, of course,
absurd: Please turn right at the next corner would give the addressee the impression that the
speaker actually wanted him to turn right at the next corner and conjure up images of ulterior
motives. The same might well apply to encouragements/best wishes preceded by please:
naturally, parents want their children to “Do your best,” and people generally want their friends
to “Have a good time in Italy.” However, in communicating such encouragements/best wishes,
the focus of the speaker’s comments should be on the other person(s) and not on his own

desires. A parent saying, Please do your best to a child before an important exam, for example,

could be taken to be hinting at dire consequences if the child fails.

Similarly, in telling or recommending someone to do something that is to their own
advantage, the speaker runs a distinct risk of negating the point by adding please and thereby
bringing his own desires into the picture. We are all well aware, for example, that Traveltours

International really wants us to book a holiday through them, but if they used Please book with
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Traveltours International in an advertisement, the focus would switch immediately from the
possible advantages to us of booking through them to the desires of the company. In other
words, although We want you to book with Traveltours International may well express the
real intentions of the company, the sentence fails to fit a situation in which they are trying to
persuade us to favor them with our business. On the other hand, if there is no obvious
advantage to the speaker, as for example in a TV station’s exhortation that viewers stay tuned,
preceding Stay with us for the news with please would certainly not be inappropriate.

There is an enormous difference between orders issued by people who are recognized to
have a right to issue them and orders issued by people who are not recognized to have that
right. Recognition of the right to issue orders in specific situations can vary from culture to
culture, and even among cultures that share the same the language. In the US, for example, it is
not unusual for restaurant customers to issue orders like Give me a hamburger and fries to
waiters without raising the ire of the latter. (In a family setting, however, the same sentence
would almost certainly be viewed as inappropriate.) Any waiter raised in the UK, by contrast,
would find such an order deeply offensive, unless perhaps it came from an American (British
waiters watch Hollywood movies). This should not be taken to mean that Americans are
generally more likely to use imperatives, but simply that there is a discernable difference
between the US and the UK in linguistic expectations associated with the customer-waiter
relationship.

On the other hand, there is no difference between the US and the UK, or presumably any
other culture in the world, when it comes to ordering someone to lend you money: nowhere
would anyone be recognized to have the right to issue such an order. Therefore, Lend me
10,000 yen is a highly inappropriate phrase to use in almost any conceivable situation. Adding
please has no significant ameliorative effect: regardless of the mistranslations and erroneous
explanations of the please + tmperative pattern given in Japanese high school English
textbooks and grammar books, one extra word will not turn a fundamentally inappropriate and
rude order into a polite request. Trying to make Lend me 10,000 yen polite by adding please is
on almost the same level as trying to make Go to hell polite by adding please! The only situation
in which an order like Lend me 10,000 yen could be appropriate is when the action is made to
appear to be to the other person’s advantage: Lend me 10,000 yen, and I'll give you 100,000

yen tomorrow.

Will/Would/Can/Could you lend me 10,000 yen, please?
Question tags (will you?, would you?, can you?, could you?) can be, and often are,
added to imperative sentences, but whether it is appropriate to use them depends on the

function of the imperative. Question tags are conversational devices used, mainly, to keep a
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conversation flowing by inviting a verbal response from the other person. Therefore, they are
not used in writing, or if the purpose of the imperative is, for example, to explain how to do
something: someone explaining how to retrieve data from a malfunctioning hard disk will hardly
wish to engage in chatty conversation. In fact, unless the purpose of the imperative is to issue
an order, instruction, or warning, such tags are very unlikely to be appropriate. In the case of
oral orders, the use of question tags has the effect of making the orders chattier, and
consequently less forceful and (slightly) more polite, although this does not apply when the
order is fundamentally rude or inappropriate (e.g. Shut up, will you?), or delivered in an angry
or impatient way.

When imperative constructions are followed by question tags, the most common patterns
are positive imperative + positive tag / negative imperative + positive tag: Take this to the office
Sor me, will you? / Help me with this, will you? / Don’t tell anyone I told you, will you?
Such instructions are commonly issued by people who know each other well, or by people
addressing juniors. However, they are fundamentally far from polite, and their use would be
inappropriate when addressing superiors or relative strangers. The same can be said of Will you
take this to the office for me? The only structural difference between this and Take this to the
office for me, will you? is the position of will you, so the difference in politeness level is
unlikely to be large. The question tag version is less formal (i.e. friendlier) (Eastwood, 1994, p.
22), but the two sentences are fundamentally the same. English grammar books and textbooks
published in Japan customarily translate Will you . . .? with -shite kuremasenka (Kotera,
2005, pp. 112-113), which in terms of politeness level is an evident mistranslation. The addition
of please only makes sentences starting with Wzll yow . . .2 marginally more polite: they are still
fundamentally orders or instructions. Again, the question of whether the speaker has a
recognized right to issue the order/instruction is still very important in deciding whether either
Will you . . .2 or . . ., will you? is appropriate. While it is quite appropriate for a teacher to say
to a class, Open your books at page 36, will you?, it is totally unacceptable from the point of
view of common etiquette for a student to say to a teacher, Wzll you write a reference for me?
Adding please makes no difference if the order itself is inappropriate. It should perhaps be
added that an order/instruction with will you? issued by someone with no recognized right to
issue it is less impolite than the same order issued with please + imperative. However,
Japanese learners of English should not be encouraged to use either pattern, as they regrettably
are by the mistranslations given in most of the reference books they use. The confusion over the
politeness level of Will you . . .? on the part of reference book writers may be partially
accounted for by their failure not only to recognize the significance of whether the speaker has
a recognized right to issue the order/instruction or not, but also by the fact that when the

pattern is used to issue offers or invitations, it is certainly polite: Will you have another cup of
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tea? / Will you stay for dinner? It should be noted, however, that there are other more
common ways of issuing such offers/invitations, the most usual of which is Would you like (to)

. .2 Furthermore, the use of Will you . . .? to issue offers/invitations would strike many native
speakers of English as slightly old-fashioned. The same applies to Won’t you . . .2, which sounds
more insistent and therefore less polite. (Minton, 1999, p. 17)

Using would you?, can you?, or could you? instead of will you? as tags in sentences of
this kind raises the politeness level considerably: the speaker is actually making a request rather
than issuing an order. Being conditionals, would you? and could you? express a higher degree
of hesitation on the part of the speaker and are therefore more polite than can you?, but the
difference is not large from the practical point of view. Nevertheless, even though the
Would/Can/Could you . . ., please? pattern is a perfectly reasonable way to make light
requests, it is certainly on a much lower politeness level than the -shite itadakemasenka form
used in Ichiman-en gurat kashite itadakemasenka. And the pattern is not at all persuasive in
requesting a significant favor. Therefore, the students who selected this pattern also failed to
translate the target sentence accurately, although they did rather better than those who used
Please + imperative or Will you . . .? Again, Japanese learners of English are misled as to the
politeness level of the Would/Can/Could you . . .? pattern by erroneous reference book
translations (Ishiguro, 2006, p. 103, p. 113).

Only two students used a negative construction to translate the target sentence:
Won’t/Can’t you lend me 10,000 yen? While grammatically correct, these are highly
unsuitable translations of the original Japanese, especially the version with can’t. Negative
tags can certainly be used after orders made with positive imperatives, but the resulting
sentences are impolite and emotionally charged. In Help me with this, can’t you?, for
example, the speaker is probably annoyed that the other person has not offered to help of
his own accord, and use of the pattern could easily make the speaker sound upset and/or
carping. The same is also true of Can’t you help me with this? There is, however, one
negative pattern that is relatively frequently used to make requests: You couldn’t lend me
10,000 yen, could you? None of the subject students used this pattern, probably because
they have never been introduced to it, but at an informal level it is a polite way to request a
favor: first the polite assumption is made that it would be impossible for the other person to
accede to the request (You couldn’t . . .), and this is followed by the hopeful could you?
But naturally, this is far less formal than the target Japanese sentence. A more formal and
more polite version of the pattern is I don’t suppose you could lend me 10,000 yen, could
you?, which would actually not too far off the mark as a suitable translation of the target

sentence.
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I would like you to lend me 10,000 yen.

Presumably, the students who selected this pattern were viewing it as a translation
of -shite itadakitai (~ L T\ 7272 % 72\), which indicates that they may not have much idea of
how to make polite requests even in their own language: telling someone what you want them to
do, which is the function of both the English and Japanese patterns, is very different from
asking them to do you a favor. True, would like is a polite version of want, just as itadakitai is
a polite form of hoshiz, but this does not change the fundamental meaning. Far from being a
polite request, I want/would like you to . . . is used to issue instructions of the kind a dentist
might give to a patient: I’d like you to bite down on this as hard as you can. As a question,
however, Would you like to . . .? (or Do you want to . . .2) can be used as a request pattern on
the same sort of politeness level as Can yow . . .2 It would not be inappropriate, for example, for
someone to call home from the station and ask a family member, Would you like to pick me
up? However, Would you like to lend me 10,000 yen?, while much better than I would like
you to lend me 10,000 yen (which is totally inappropriate), is certainly a mistranslation of the

target sentence: the politeness levels are completely different.

Would you mind lending me 10,000 yen?

Would you mind . . .? is one of the most common ways of making requests at a reasonably
polite level in English, and it was the best of the patterns the subject students selected.
However, it certainly cannot be classified as “the politest English possible.” Reference books
published in Japan point out the distinction between Would you mind . . .2 and Do you mind .
. .2 1in terms of politeness (Egawa, 1991, p. 459), but they do not necessarily mention that in
practice, the latter pattern is far less commonly used to make requests. The reason Do you
mand . . .2 is less common as a request form is not simply because would is fundamentally more
polite, but also because there is a slight danger of confusion inherent in using do to make a
request. Would you mind sitting here?, for example, is clearly a request, whereas Do you
mand sitting here? could be a question designed to gauge the satisfaction or comfort level of
someone who is already sitting. A similar danger can occur when Do you mind is used for the
purpose of asking permission, if it is followed by gerunds; Do you mind my smoking?, for
example, could be taken as a question designed to gauge the addressee’s general opinion of the
speaker’s smoking habit, while Do you mind if I smoke? can only be taken as a request
for permission. This is probably the main reason why gerunds are relatively uncommon in
Do/Would you mind patterns when the purpose is to request permission. Both Would
you mind . .. ? and Do you mind . . .? followed by if clauses are commonly used to ask

permission.
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Conclusion

If translation of the target sentence had been part of a properly administered international
test of English proficiency, all of the subject students would have scored poorly on that
particular question: the instructions called on them to use “the politest English possible,” which
they all failed to do. Those who used Would you mind lending me 10,000 yen? would
probably have been awarded a few token points, and it is even possible that Would/Can/Could
you lend me 10,000 yen, please? might have attracted one or two consolation points.
However, Will you lend me 10,000 yen? would (or certainly should) have scored zero, as
would Please lend me 10,000 yen and I would like you to lend me 10,000 yen. That a group
of sixty or so second-year students attending a well-regarded Japanese university should be
unable to perform such a basic task in English as to use a polite request form is a serious
indictment of the training they have received in the language; it also raises questions about the
effectiveness of the Japanese government’s 20-year-old policy of emphasizing aural/oral
communication skills in English education.

It is actually not at all difficult to make polite requests in English. It often involves
wordiness, but by far the quickest and simplest way to dramatically increase the politeness level
is simply to insert possibly into the Could youw . . .? pattern: Could you possibly let me know
when you're going to arrive(, please)? / Could you possibly come and see me sometime
next week? This one word makes an incomparably larger difference than please. Possibly also
works in requests made with Can yow . . .2, but it cannot be used in combination with
Will/Would you . . .? (As previously pointed out, Will you . . .2 is not a request form anyway.)
It is also difficult to fit possibly convincingly into a Would you mind . . .? request pattern.

Two common English request patterns that none of the subject students used are I would
be (very) grateful if you could . . . and I would (greatly) appreciate it if you could . . .
These patterns are both polite as they are, but the addition of possibly makes them even more
polite: I would be very grateful if you could possibly lend me 10,000 yen. / I would greatly
appreciate it if you could possibly lend me 10,000 yen. In both patterns, would can be used
instead of could in the if clause, but possibly cannot be added if the modal selected is would.

Another way to raise the level of politeness in requests for favors is to preface them with
variations on I wonder if: [ wonder if you could possibly check this for me. / 'm wondering
if I could possibly take next Monday off. / [ wondered if I could possibly borrow your car

for the weekend. / I was wondering if you would mind if my daughter came to the party as

well. The past tense versions sound more hesitant and are, therefore, slightly more polite, but
as all of the patterns are extremely polite anyway, the difference is not of great significance
from the practical point of view. The present tense versions can be followed by can (I wonder

if you can possibly check this for me), but the past tense versions require could; naturally,
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could is fundamentally more polite than can.

A chart listing various patterns used in English to make requests is presented in the
appendix. The patterns are listed in ascending order of politeness, but it should be noted that
the first five entries are not actually request patterns at all: they are included simply because
native speakers of Japanese use the second, third, and fourth to make requests in English with
distressing frequency. Appropriateness in English politeness levels depends on the context, the
intentions of the speaker, the expectations of the other person(s), and the relationship between
the speaker and the person(s) being addressed, just as it does in Japanese. Perceptions on such
matters vary to some extent, naturally enough, and it is possible that other native speakers of
English would make minor changes to the order in which the author has presented the

expressions included in the list in the appendix.
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Appendix: request patterns in ascending order of politeness (the first five entries are

not actually request patterns)

Lend me 10,000 yen.

Direct order of the kind that nobody has a recognized right to
make. Therefore, extremely impolite, and never appropriate
in asking a favor. It is important to note, however, that orders
made with English imperatives by people recognized to have
a right to make them are not necessarily impolite, although
they clearly differ from requests; imperatives are also
perfectly polite in various other situations, as described
above.

Please lend me 10,000 yen.

Only marginally less impolite than the above — never
appropriate in asking a favor.

I want / I would like you to
lend me 10,000 yen.

Used to give instructions, not to make requests — never
appropriate in asking a favor.

Will you lend me 10,000
yen, please?

Not so much a request as a demand — never appropriate in
asking a favor.

Lend me 10,000 yen, will
you?

More of a demand than a request; possible with family
members or close friends, but totally inappropriate with
anyone else.

Lend me 10,000 yen, can
you? / could you? / would
you?

Better than the above, but still only possibly with family
members or close friends.

Would you like to lend me
10,000 yen?

Possible with family members or close friends, but
inappropriate with anyone else.

Can you / Could you / Would
you lend me 10,000 yen
(, please)?

Basic request pattern — OK if you know the other person well
and are confident that he/she will probably accede to your
request.

You couldn’t (possibly)
lend me 10,000 yen, could
you?

Chattier than the previous pattern, but probably more
persuasive with someone you know well; not appropriate with
people you do not know well. Adding possibly makes it more
polite.

Would you mind lending
me 10,000 yen?

Reasonably polite, but not particularly suitable if you are
asking a significant favor. Certainly polite enough for friends

or family members.

Could you possibly lend me
10,000 yen (, please)?

Polite request, although some people might not find it polite
enough for a significant favor.
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I don’t suppose you could
possibly lend me 10,000
yen, could you?

This is a more polite version of You couldn’t . . ., could you?
Probably polite enough for most purposes, and appropriate as
a translation of the target sentence considered in this paper.

I'd be very grateful if you
could / would lend me
10,000 yen. / I'd greatly
appreciate it if you could /
would lend me 10,000 yen.

Polite request — suitable with anyone; appropriate as a

translation of the target sentence.

I'd be very grateful if you
could possibly lend me
10,000 yen. / I'd greatly
appreciate it if you could
possibly lend me 10,000
yen

Extremely polite: the addition of possibly makes these
requests quite a lot more polite than the previous patterns.
Close friends or family members might find the pattern
patronizing, but it is appropriate as a translation of the target
sentence.

I wonder / I'm wondering if
you could possibly lend me
/ if you would mind lending
me 10,000 yen.

Extremely polite request — probably too polite for a close
friend or family member but appropriate as a translation of
the target sentence.

I wondered / I was
wondering if you could
possibly lend me / if you
would mind lending me

10,000 yen.

Not significantly different from the previous pattern.
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on the Wild West of Ireland
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1. Azxx7¢&ik

24~ 7 (Connemara) (EPH7 A VT ¥ FIIALET S T— )7 = A HOWEROE, > F 0k
3% 5 —{& (Killary Bay). X F NV F7 F »i& (Kilkieran Bay) |2 & - T E L7z KIEFEELC
AWM WIRZA, — I T — VT 2 A TTOFILA S HIH— T DOIF OB & LTHISG T W
5 (CREZEZWMHBE), 74NV~ FiETldConamara TH V) . £ OB H ] o #CHE
4. Conmhaicne Mara (¥3E T The Conmaicne of the Sea DER) ICHE L TW5H L)
(Robinson, 2006, pp. 300-02) o

IR TG EEMOT L LD, A&V THHED S THERIC 2 ) TR & e i
HiE 12078 ]| (The Twelve Bens & % 21 The
Twelve Pins) & I 5 12 OFRILASE 7 5 (L
MREME TR E Lot Th s (BEEISE),
BifE, EFENSIDS, T— VT = A HERDg
UilZd H A5 1400 K> 7 ) 7 b > (Clifden)
FTHSOFTA—FVELTEFEATEY,
—HIEEGOBME LT, FIZT Y M
T AR Y FEHFRIANRF R L IZEN
AHZHI BT W5,

O E L72BEOWIZ, FRITHE DT
LMo biins Loy, ZoHENL

E

B&E1: [120]8] %8BT

HABER K - SLEFEZZE  Department of Foreign Languages, Nippon Medical School
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JEE & S 7 SRR D W T DIEEDSTAT T 5 F T2 5 72D1F, 2004E3 < /i D 1830 41t
DZLThb, ZLTIBAEMICA-T, A7 TIEL)RLIRITHE LTA FY ATILL
RERENDL LR ERPEFBRR D B2 BAANS LML % > Ty { (Williams, 2008,
p. 164) .

IAYTINOHELTEE 2B RICE, TRETANT Y FPhRiTee LTEES NS
LIV TELREEND L, 1T605EHT- D05, A F) ZAREDNL T ANV T ¥ RANOKRST
EDVHEZ IO, 77 Y AFMICE D REOHIEALR TR+ VBFD/2DITRKEEE DT
RV 5722 & T, BT E LT ARISHABE A A 5 (Hooper, 2005, pp. 1-3;
Williams, 2008, pp. 7-14) o & 512, 1822405, T— v A M, AL T—I, A5 T—
MEVSTZWHT AN T Y FATIIBWT, RERCER R E2EMT2ERME T 2y =7 b
MHEE D I8304ELHIFNC L )R T= T 2 A 05 7 ) 7 b v F TS GEERE LA
HEAZZ LS, COMBANDOELEEDL ekl 2OTBIY 27 VOELKE LR
72DH, Ay bFr FANOEMET L 7Y ¥ — - =%F (Alexander Nimmo) T 5, 1
FTTI, 7TANVT v FoEfiibx B L CEIFSHV L-RKBAEZER S (Bog
Commission, 18094Ef%37) 7 A )V T ¥ N5 (Irish Fishery Board. 18194F#%37) 2SR
T LA - REITHOEEE 2 B0 Tz,

EDOLIAH, 180LEITANT ¥ FE A LA F) AL, TANVT v FOEREE EMEIC
HHRL, ST SERMATAELVENRTVAT AT ¥ FORRZ SLET 5 LEMEIHS
Nz, FWOANIZEE L THREDOHNE DO {fT) T EELFBETH 572,
29 LAFEEREICE, ARYDOTEIE Y 7 {ATbN L7200 1 » 7 7 s & EHE T
ROHN, —HOFRAFE RIS LT, EHTREREEDEMNDPEDONL Z LIZ%-T
W, ZFIXZ) LABBEoRT, ARFELIPRLT70T 27 MIBb> TWo72DT
& % (Villiers-Tuthill, 2006, pp. xili-xv)o FFICTHT ANV T ¥ FTIE, LHIAEETWE 7012

Z % N

«
TN T Y )

)

AR TS TALSLE
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FROES LIEREAEICH) . L, 18204FEFIRIIEREAIAIC X 2 AMED 720 1ITER
BREZRITEZZIT Tz, L 3ICHITNORBFEEDOKE O ) RLFETH - 72 LR
515 (Villiers-Tuthill, 2006, pp. 57-58) o F&7% 255 Z OBIZFHENIAFERIC R AUZ I M &
Wo THWWHDTHo7, HHHIHL TLENFAMETCHED LN, BRAABEMSOE
AENTZDBDDZFDNETTNTEMIET A LIIHET, 18314FICIIBE HE L 12V
7oho TOBETEIT— VY 24— ) 7 b UBITREEELTEBS Y, 1836HE DRI
STEIRLERERBIIN25D, BRIEWE L 12, &I OBEBRIEHT 0L %W
PEVIIEH, oF 1), EERREICOWTOREHLERI AT HHT, T—=V 724D
PUIZIAD 2 LA DT 72 FRATE D RO —E e e H S L, T2 L) 1% 5D TH %,

2. AXTTDRADELDEEY

1830 AL L D LITIC I A IR E B A AN, AT EH L2 AW W aipo72bI1F TR
o 1ITIBENS ITITEIZTANT Y FeRo/2 7TV AN, X v s - WA - By - 7=
TNVt - K - F - b7 &4 (Jacques-Louis de Bougrenet de La Tocnaye) 75, HE7 1 )L 5
Y FERROMET [ 24~ F F (King of Connemara) | & b M:IEN - KWEESHE, V) F v —
K+ =—7 1 ~ (Richard Martin, 1754-1834) % 2 < 7 &R D /N1 F & » F 3 (Ballynahinch
Castle) 128, 512, IA~YTIEIMNETALL 77 1) (Renvyle) T TREMITL T
W52, TTICA FY) AFATRLEZE LTV Fy - 7 - b2 AL RTANT ¥ FiRIT 280
S, Vo TANEBRHWTE EZD S, 2OMTZ [77 Y ZAANOT AV T~ NiEiE]
(Promenade dun Frangais dans Ulrlande) £ 57 7 2 AFEIZ L B RfTac & L C17974F
WZF 7)Y THIRL TWa, SFHIRE o 72D TH A ) D, TOFRARN1798HEIZT— 2 T,
ZOBEIZT Y P THATEN TV S, RIFANEAEL V) VT, LR=Y—D T & {125
FORREZZ5 L) BARMOEMOFE L ER A ZLIETZRBL TV Db LI
v, BEEO I AT ITHOBEAREESZ SO/ THAH ) 2 Lid, BiftE T 721830480
WRATEP S DRDICHETE LN, 29 LEENMRRNZEIHBEIREHE LRSSV T
V74 —2RVWT W5, BRGUEDO AN TH 7207259 H, BT »Iil, Bixtho7:
DICEEFY S22V eI THo 722 8RR, BIXEPTHELTWSEZ L
BhobeENdolFohAL LIy v FTEPNLTVS (1917, pp. 170-71),

LaL, Fo o9 M AADEICTAZ~YTI T IICERENTlRT A I L IT 4T
TN TH 572, 18 - 19D T A VT ¥ FIATRRE WX F TEHICB TN, 20
W GRErERTSNS [TANVT ¥ Firfricl (A Tour in Ireland, 1779) %3 L7127 —
— « ¥ 7 (Arthur Young) (. T— Vv =4 LD WHOHIKICA YV AATIEV RV, IXTT
MRV DHEEIZOWT, DTRICERLTVDIDOATH S (I, pp. 341-42) P, ¥ ¥ ZOHM
F BHOREL L L LEEDEBZIM L TRLY 2 & TH Y, BMIRITA 17764870 5
TIEIIPTTOILETHLIEBFLEoTh, INEVSEED VI AT T L THL
VEE R VE QMR D o 72bDEHETE L, BREDE, TOHIBOIHE MO KLEED
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ZO¥IM 2 BZMLL7z2OTHS ),

ZOEHE, RITOHWPIARFIZREIRESONH 0% Lo b ZERO 1212
o TV I ENRTHNLD, 1830FERD I AT INDE LRI LIZOVTIE, 18294FED 7
D ZRRGEOL E OB E S IR T E v, AT TIEEEICH M) v 7 EEDPS il
HThl), FRIBERMICTANT ¥ FeERBEREE LT, 252 T— V724137
ANVTG Y PICRBELTEL /W Y NCE o TEERSNITTH ), 1300 4FLHIZ [T—)v
= A OEHE] (Tribes of Galway) & MHEN S 14 DEELHIGT 2GS 72, TUT RS~
FOAFY AEBEH A 16T A F) AR EDPS T A VT 2 FAORR A
AHEST YA - TAN y vaPEREEE LTENEMETHICHoTH, T OHIs—
HCIITHRERICBVW T M) v 7 2EETLIHEDINEHEFL TN 720TH 5 (Kelly,
1996, p. 229) o 17THANIETAE DA 7 TN T 1 ——1& (OFlaherty) H 4 12 2§50, 2
AT HEBEEORREM CCARIZE o TRADEWMDPHAEIND L oTzs D4R
LI BDVF =N =T 4 YHEDOTRIZHTZHY—T 4 YFK (Martin), 1352 D
NDIZT 2= NVAPSBELTEL /N ADY a4 AFK (Joyce), TRI—NV7 = 4D
R AR E LTy =3 —RK (DArey) . ZLTT— b7 = ATHREHE CHER LTV
7V A4 7K (Blake) Th b, WINbH M) v 7OFRRTHY ., Bl VF¥—F-v—
TAYHPRADBEOFTTOTAY e LTHYVENPSEE 22T 2RADANWTH S
Z L, ZOMBOILIERE Z MFEICFE > T b,

FEBEA N ZEIMANORLA, 1830 UIRAITEZTE T A )V T > FANWE 7 o 7Bl
NTBELV, FT7Y o X4 T3—MNOTFVEETTOROETEFE LD —HF— - F
k% = A (Caesar Otway) (2 & % [T F /N s ~Dhg] (A Tour in Connaught: Comprising
Sketches of Clonmacnoise, Joyce Country, and Achill, 1839) TH b, F+ 7 = L IZEHSH
fich. H M)y 7 OFROEE#HEL LTI854EIC [Z7 Y A F v v - 79 I - —Gk]
(The Christian Examiner and Church of Ireland Magazine, 1825-1869) D imi - FIAT % 1A
OINYTH Do 18274, TA N T FILE L B2 ik L7zflsk. [7 407 > W)
(Sketches in Ireland: Descriptive of Interesting, and Hitherto Unnoticed Districts, in the
North and South) L TEB Y, 10FLL LA T, BORITRE A LZOTH D, 2D
FT7ANVT Y FRITTC, M2 A3 TANVT Y NIZBIFL2F ) X MNOBEME B VR 515
WEEDORMER, 77V —IMD2rar<2 ) A4 X (Clonmacnoise) I3 HZEFY, E5(2, 2
AR ITNORDOLHAE SIFR2 3 7 (Cong) THOGHEIEZFHR TS, HiE 70T A
YIMEMERBESE LSS, JHWLRE2S S M) v ZEMICET A RBREEERL L,
IAYTHEMTFCTREIAANL Z L3 o7H%, 2 7 (Lough Corrib) DTG I E $
5V a4 A Hy ) — (Joyce Country) 2K AFCik % 3E (I IH72-> TEB L TWh,

COMDPEHNEENEE72bDTH A2 Lid, HED6E (Otway, 1839, pp. 346-428)
2B T FIVEATSIZOWTORBICHFICHEIIRESN TS, F by 11, ZOHRD
RKEZHBD, MYy 7 EMOMRRNZDOBICHER L EBEXFEEOETFSD & Fi |2
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HIEREHELTVWDEDTHS (p.358)0 # MY v 7 RERETLHIBANDT 7 £ AW HE
ERBIETTUTAY Y MERDPIRA L, TORBODH Y &) B L T CLBATRER
L, T B, ZCEEOILRDIIIZ D RN b LS BIRA T NHAMN DL, T AN T
YROA M) v RO X HIEEE LS L2wET AT MY A OB ED o T
CHEETH D %,
2T, 18304 UD I A~ THRATRLE S IS EHE N L G R TEEICH 2 L TA v,
FIL18204E8, A b = A DOHWHE o7z X A F—IR T A~ T M5O AW AL % Ff
w%ﬁﬁﬁSﬁﬂﬁéﬂfwéwfﬁéo%ﬂ%ﬂ@ui&%%®®\wfﬂ%%ﬁ%@%
FELGTICEATZLDER>TWE, 12 [TAIVT Y FEHD S DOTF#] (Letters from
m@mmeMm%J&w&@éhtwm%%#%aé%wvw%@ié%W@\%@7
VAV RDFHTH B~ — - 7L A7 (Henry Blake) & ZDFEL DS, 18114F121 ¥ 7T
YEROLL YT ANVICEEBLIZBICFENT 30 THL, Ly 7 A V1425 4
TINTA—RPXLL T/ EliTH o7, D720, 13 A SHE < a5 b DRZENE
THLTVAZRPITHARRIZZ Z WA L&D, %E%:ij7?n%4—~%ﬁ£ﬁ
ZhelF TWzD, Ll AV ) =2 Oz zBEICRIC A - TRIELZ E. EBRNZ
MEXLRERBATLZIETMONE T LI %&ot03$7§:EEL&#%%%ﬂ#%%U
FHALZZEOMET, A THEORIAZO [FHK] FESNTVDE, TLA 7, 72
RStz 5 THRITZEDO L HIZKD . $IES L, &35 LWEE, HEDOAL
DESLZA), COMITHELHEZIIRLZRZHED TV, ITIZOWTFELILETIED
B3, ERHIIIBENETHRATRL L WA 5N L, HHOBWIZOWTIX, 2OFXLT, A
FAPESINTHEDOTANTG ¥ FOFEREEA V7T FANIUBZR LT ENTANVT VK
BEILTEERTHDERD L) IZFES T 5D, ‘As the improvement of Ireland necessarily
depends upon England, the first step towards that improvement must be, to make our English
brethren acquainted with the true state of this portion of the empire’ ([Blake], 1825, p. xv). 7 L
A4 27Ty FANOBEDPS, A 277 FITICZOZFEEEZFITLE) L LTwnizZ
EDSDDD, EHLICFEXLTIE, IAYITIVFIEFEAEATYATHOLON T W &IZfilih s
LB, TOPEINLARDELEDPE RO LDTH Y . FRATEDRCIZEEES 513§
DEDTHAZLERD L) ITHEVT VA,

Yet we have seen this wild country excite the admiration of travelled and
intelligent strangers: we have heard it compared to the finest parts of Wales
or of Scotland; and we have felt how it fixes the affections of those who have
resided some time amid its romantic picturesque scenery, and who, from
natural or acquired taste, enjoy ‘the lone majesty of untamed Nature’.

([Blake], 1825, p. xviii)
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FOMEZOENTVEVIAYTOHKRDOEL A, 18RRIV AT LA - FLE Y
(William Gilpin) 512 & o TH7ZIZEDOBROENER SN 2 — VAR ATy M T ¥ FIZ
FHRbDZLEOBRMITREN, O 7 F ¥ LA AOEMIEHT A mEHRL
TWARIIEHTRETH S,

CDFEEDI8BFE L) . A MY JIFEREHIANDIL LS 2 ) DD LRI E
PRTVDLESFEBRTE LV, FLORET, A M)y VRRIZOWTOBERIZSEFSIET
HHrIMBE, ZOMEICODWTIE UM VwE 2L TnD (p. xvil) s ZOFEIL,
AXRRTDVH M) TEWNE S THU N HLE L VT THL I ENDFRLER-oTBY,
9 L2 Z IZ L ATV S LAY, 4 X)) AAGFICE o THLETICHDTH
o722 EHEAING

I, a5~ T e2Hae LA PIT SR TwE, ZofEmid, =7 -2y 7 ¥
A+ 71 (Eyre Evans Crowe) ® [4HDT7 A VT » F](To-day in Ireland) & 8 & 72/
FHEICWND SNz [22~< T ] (Commemara) TH 5D, ZDIBRO/NFHEIIFEBEARAFL LT
HfTE, BLAHRAON TV AW LD ZOMBMOBERIIHMETIE LV L LD
DIF, AV TT Y FEINEFLETANT Y FAEHRICEL, NI =Fr-a)y Y - %
TV YTEERZT 2700, BHOLLHMATANT ¥ FEafEGE LfEmEza sy N
PORH LI VW) FEETHL, [a4~TF] X, ALV F Y —F - v—=F 1 V2T
ELAY. TaAx~TE] EMHEINLERERZ OIS, EAERLZEZ A V7T Fh
SAARTIFMLIBEOTE T L 2 Wo72bDTHD, IATTIIFHII L b\ 2 5%
UL HITRE S S BEDKRSLB RO L Vo LR AL L, 5
WEEREEOMEE FrPEFASETVEA, 22T, B FUyALHIICICRE SRS W
VEEPWEOWE o TV 5,

JFx—=F - v=74 VRANF, BIZVa -4t 2 BRTEHELVHEBICH D,
PRI ETH MO N, 18224 ITIIRIC [~ — 7 1 v ] (Martin’s Act) LIS [ RKREE#
| (TI-Treatment of Cattle Bill) # iR Tl S5 % &, BiEICIZFRP L WA TH - 72,
FEIWEDA A=V AR T ERFEOFITENTMERT IO [a4x~T] BEEZLNE,
TANG Y FRRKOBEEL LT, ZLTHEEICELZ LS VESHEBE LTHONE ) F
Y= FEWIFELSHNEZZ, ADOVBEADICREANR I AT 2 EEIA A — I DHAT
TAHWRERBAMSEY LT ON, COMIBIZELALDOH D L5747 a v OFEET
BoFEFINTWLEDOTH S,

IR, IR INOHLEFBOLEGN N E o loFMHRH 5, Td, 1832447 D
YA YT A NIV YTy 7 A )b (William Hamilton Maxwell) 75 L7z [HE O 7 7
N N7 - AR =] (Wild Sports of the West) Tdh b, TANT ¥ RTHEEFNEL, M) =T
4= TNy Y  F T TEHE2Z 2wy 7 AT 2 )Vid, Oy Y THENE %~ B,
TCI [V 4 — % — )V —WFE] (Stories of Waterloo, 1829) &\ o 728 /Ngix b v b &84T
Wi, [WEROT 7 M R7 - AR=v] TE, 54772 FADAA I =7z A
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YT T Y FANDREADSZIT o254 BOFMPELOLENT VS LWV ) FREICR > TV
5o HREDP L EHWOEMPLANADESL LOB ) L) i, WTAVT Y FEiEbLIlse
SHOLWSESERATH MY ATINTVD, FHOFEFPHAMRSLTL2DIE, 7TFIV
BOIIIEN BT T v 7Yy FEOBRVICNETLVEZOHETH Y, HIZIBERD IR
7D DOREFE THRLIT L ENTVD, BY Ry THATENZO2BRDS, T A
VI REMNORNA YT T Y FANEEIOFHFEE LTV I LEWHLNTHL, HI R
HY OFEEE SAZAEYAALLZZOEMIE, 192 B L TCAREE L, HRZ TR
DN THIENZ D72 ) LS N TV 5, ORI TIE 22 b B L DL E AT REZ: B
FrelT, TORKDOTIES LI ZRIHICH LB L TWA2ET, SOFEMPHTANVT ¥ F
DF 72BN ZILAHFRD DD E L0722 LT L TBIRETH S,

CITHEHTREE, [TAVT Y FEASOFHK] & [HHOT T P FT - AK—V]
D, EBITHFMCL o TZOTHMOMKTZHEEICHOEL L V)R Z L), T L b
IPRDHAADP TR D LN TELHTHL, HIHEIAN T T FhLDOBEZIZLS
EhTHY, 2oL - EEIMMKE L THFH LW DL LTHPNLTWE, HBET
B EOFE 1E# 12 [ Bz (Autobiography) & FIEDF I S, HEFS LT (I —
MOBHFE THLT LI LICLR 0P MREONL, OFTH LWHERIZOWTHELBEIZIE, #
NEHIZLAEZLDRWINEZE DRV LEARNTRTHL ) 2F D), HHFRITANT v
DTELFEYORMMNZETHOTIEIZRL, FBHYOBMNTHREL VP E2F L) LB RN E
HIEIZ T 2T 2 HE L, DNJUSEVWEED 2 LB L THOHOHF b DIHT 2EED
BERBEEERoTRRLEIIETEDTHL, WTANT ¥ FICHTLEELE V) HT,
CD2EmIE S DIRRIZEY Y B L) PEIHRATREO M A Z 7o 72 HEN LB Z V2L Wv
&9,

FATRR L M A L V) HWIZER B LIZELDTOLT ML, 7= 3-8, 21
FRDT 7 A MINDOBEREZFE> TREDHAMATIRIRENTE Y, [JRiTie) L) T v v
WAITREIR) CHERE 72 5 BFR A F S0 D TH S &\ 9 (Hooper, 2005, p. 3) 5, BRIV
EAZL 18B0FENIZHFI SN A N7y 7 O ZE FFOFATY A, Hikp, HEF CHRATRCICH
THLDELTHALN, HATELDLHEYDPARL TS LRI TV AHIN LN
Bo TN, I838EFKFIDY = 4 LA - 7 LA — (James Fraser) ® [TA VTV F - HA
K1 (Guide through Ireland) TH b, TNIEF 7)) Y THILEN/2641 -2 L) KB 1
BRT, TAVT Y FETOBREANL L Tarx 7 IClT kb e IZHEhTw
%o BRIIIMNERE L TR CHW IS ARl 2B, S 5121k, B, I e &0
o)A, ZLTHMBEIfFENTWE, L2L [VFF)— - HE¥y k] (The
Literary Gazette) \ZHBH I N-EZFETIE, RO L HIFEN OLEWIRIEE N TV 5, ‘On
the whole, however, we believe that Mr. Fraser’s Guide will prove a useful hand-book for
tourists; although we cannot help feeling that, even within the same limits, much more might

have been done to enrich the matter, which appears to us too cold and statistic for an agreeable
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travelling companion’ (‘Review’, 1839, p. 553). & 20 bld, YEEDOFHH I A K7 v 7 11T
DIzODL T 7L YA - Ty 72U EDSDERD T D5 AN S,

1830FMICEL T 5 IA X ThATRLE LTIRAONE T 7 A MDA TIE, 24~ FITD
WTOFED X2 A FSFELRALNRESEZ 5N Tz, A4DECELDOBH ) 2 &
L OMBERET L LD VZBEEOANYTHo72) FY—F - %—=F4 >, H M)y
7 DAEIR TEDT AN T v EANOFEOMEE L B CEE, 2L T 41 F) ARTFKO
FBEYEZ THICARTTELTOELVER, TLTEITELDLTYMRT - 4780
S12bDTH o7 RBWOENZ ZoNTICE DL DAL ZOMEEHEKEL, 0
KEEE S DONAER-ETEDL LI >TVo72DTH b,

3. ARV IRITERDIEH )

18304EfCIC T AT T DIRICOWTRENZT 7 A ME, izt vy oA [3F 1
FOR] IZEENDETaA R - M) —ICHbLEE, ZLTTI LAY —D [TA VT
YR -HAR] CETNL AT EHOMMAITINZ T, EHFOBEE TOMAI LTS
KPS 50 727 A M OFEMIIERSCRIC<ER > & LTURLZZAS, 1834FII~Y T4 T - =
v V77 — A (Maria Edgeoworth) 2S5 50 CTOFAKIZ L7270 723 A% T/TE QIERD T 7 X
FMOAMEZ, I A~ T2 REEMNBE LTERELESDOTIE L v, 20Mtlid, 7TAVT v F&
WEDCHERIZTIATINEGEIN TV EEZLREHDTH A,

OO T 7 2 M, 18324 I EN /¥ 2y 75— - 4 A% 748 (Prince Hermann
Ludwig Heinrich von Pickler-Muskau) @ 1828 4EH 5 18294EIZMIF T KA IS A ¥ 755
B, 7ANVT VR, 790 A% o258 OETRRTH L, KRE LTI A~ T OB
WES TV BEHTH ), BT T U odE LT ANVT Y FOlgid, =
T AFEAPEENT 2 THFITI—Z -2 KB DTHo72, LAL, a4~ 7 DX
THHLaAy 7 xdilnblzd, T—Vo oA OMINET A/ » 1) — » (Ballinderreen) 2»
SALTE~N4RER b ORER & 22 T, ~ A 27 (Lough Mask) & 2 7l & H OHIIC 2 4
XIOFTIEL L e L L) & LS EIERICMET % (Pickler-Muskau, 1832, p.
244), A 7 TIIBEROBREEY R CH 225, KdMEIE LN TVREDIE, ¥Var -k
— )V (Pigeon Hole) EMHEN AR TV ILITONLEEIZLLHLHOT VT 72 a »off
TThb,

BAED 2 v VOB EFED1IDEWZ A ZOMIL, T304 — MVIZE b 72L&

AL >TBY, ZZIWETA 726 3 ) TN ERN LM TKREIHE-> TV 5 (B
B2 E3BM), BEZDF 5 BRFFHOP T, BOLEMTICBED I KELT L CKIEIZ
BF, 20N THEOREZES LTZ2OMBN 2 FHRE L 82 /Y 21T > Twiz,
AAATRIEFF IOV AN T VWEDODB R LTBY ., Fha7n b
BRZLZEDTEBRVEEDOTATHLEV)SWVEZIZOVTHER LTS (p. 247),
Zo [aryrZolRw< A Z3ICEE, AVS AR DA UUDPBEANE Ko7 2 L #BENT
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EHLEZHDOTHY), TOETY 3y - K= NIZT o LEATWEDZE W), TOEFHITT

I2T)b - 57 7 — (Samuel Lover) 25wE: L72 [ 74 VT~ KO & WEE] (Legends and
Stories of Ireland) D14 (1831) IO SNTLE, LS HbNDL LT AR o7, d72L
THEEDPZOLHEIBE L2 L TER L7202, RELCILZ2HEHFEETN TV L D2IEAH
W, Bl LY AL DVTOBEVLEANH LI EDVRIBENLT 7 A Mo T,
b S AZFIHEF ORI TR C 022/, BB LITRBE, AXRICHFEOREL IS T35 CIT
Ky ZOHTHRCHWT A LR LWEH . 29 LIMAGDLEOWD, HoBERL D b 2
DIATBEDLEWRZ L) TH D, MTE LD LEPEBETELVAT =< ATHY), £
CICHE) I AT T ATAGE A FHAIE, 1SR RICREN 2 7232 v 7 /NGDsH <
AM)y I DWEDPBELZTA AV EHEL ST b, TSI, BTANT YN A=
REMELTCEL D) BRI EDHHETHS ),

R TET=N T A DE AL TN ) BEHRICMEL, Yaf A Y M) —
NOORDDIGHOEF L DV DL TH D, 20720, <ER>ITRLZFRITROF T
AV rEEYay A= VOHENOSE RN E o RNl ME— 18364 D
14 U7 4 - 30— (William Barrow) OJRITREDO A TH b, ZNd, IV THOEEFH 2T &
KT L0 T Y FIRHOBER DT, 2 THOMEIFNE ZAERTES 2720
ThHbo NH—2MEEREDBIRRAFICHE ON /- T HICHEKREZ - o728 bWV 2 505,
—HIL 1834 EFFTDOANY Y — - D+ £ » 7 1) X (Henry D. Inglis) DJRiTEEICH D E HEZ S
Nbo NU—ZFITOBICA ¥ 7)) ADFEEEFHFSLTBY, BHOHICL2FHELDERIC
DWTHHOKITHOT TLIELIEER L TWA, 1 ¥ 7 ) Aldar 7 Z#E-> THE LR
TV, RKLTRAREEZAR LoV EZETETETVWEDTH S (Inglis,
1838, p. 229), FD—H T, EVa v - k= LVTOHBEDT VT 733 VIPLATIRADT
JAMERULEHBOLDOE LTELETADH, w474 - )Lk (William Bilton), T v
VI—A, ZLTH MY oA OFME S5 AEEARRED [T ANV T ¥ Figdr#&] (The Irish

BR2: REQCEH,» S AVOEERTG BEE3: HTKE
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Tourist, 1837) T b [TANT ¥ F - HA F] THITKEKMIZHET Z & TN
ZAHLVSERHSHY, LT 53723 ~DOERTHALEHARTEL, 32z -
7 7 — 4 A~ (Samuel Ferguson) Dt H TH T OO T IZ TE I LT 5,

DX, RICET BT E OB E S THRT 2 fRITE DT8R B L2 5 2. HHRoO
BINE FHAEOBBETIY RIFs 252 EEfb L w28, EBE, Eicinir
LA 2D [TANT Y FEMPOLOFHK] L~y 7 A2 0o [WHOTY P RT - AK—
V] E, <ERSICET AR ITRITO0EDOT 7 A NTHRVELSRINTBY), 20
2EMDEENRED o722 LW ARND, F2ZD10MERICOVTE, T TICHITEN
T DOPMEFEDT 7 A FTMNAONDBPHEICAOND, FFIZF T DT 4 )T L - H
1) — (William Curry) HiRD 35, 2F Y, 77— H VYV ed by A DFERET LA F—D
[74 R ZZNZENIREREE 2 RIILTCNEI b D), HEMEICHE OMICH
HETHENDPFE LG ETRENT VD,

CHOLEERO Ay NI =2 DR TRAL DD, FEDERIRERBHRERTE, 1
FCUEBL LIRITROT 7 A M EIEH L TH7ZICHEEL T 7 A MTH) ., 20747
YA AT A NNEBICKITEEZZOMICVELR ) NEFHOZLICRLIFETH L,
[7ANVT Y AT E] 2B AEY 3y - A= LOMEBIZIE, MOEPICLADTRADT 7 A
FEFIHA L THDICERA S 2 —Fi ST 5 (Nakamura, 2010, pp. 24-25) R &
HEAWMICHFEMTOFEAY T, IF N, VAT —, TVAY—, LVAZ—DT AT
R4S R ENENES L LA TR ENZ1EBRTH S, TNENOIERDTRITRL
DEBE > THEN, FDOETA4 272 arDThHb, MEMOHTIFNIOWFEL L
TRMT2O00534A 72 HRLL2LOT, BILOBFOLFPHFREROLDIIAF L I
2, F2CTHN Ao 72 AL Y NORKNE BGOHANB 2L 2 A ORI T 5.
FOARL Y AR IATT i x RDEBEIC L > TVEDTH b,

B BHHITIZOWT, Y25 OB E O AM ARk 5 L VI FED O AL, F=
IV - 77 % — (Daniel Defoe) DB ¥ >V ¥ - 7 )V—> —] (Robinson Crusoe, 1719) % 3
FH > - A% 4 7 b (Jonathan Swift) ® [ 41 /N—gATEE] (Gulliver’s Travels, 1726) (2143
END L) B, BEHETEINLRODMONHOIER L o Tnd, ~ABRDOFED 2L - T
ZOREBE O F OS2I T A FEIR. HERKITEOMADHTHTT 1 723 Y ERA L,
ZOBOBMWNHOBHNED LB o TV, FEAARITEELT 7 A MIOWTH,
OB DO OHTRAIE T 2H, HHREILD 57201 HEER FROEADTRM S
. ZD%, KAOTHOMKT) % 5EH TR 5 X LEANDROFEDIZT 1 7 2 3 5D
AEND LI h b, FATRIITELVEREREICOT L LWIHOBH ) L) 2 Mo 57-005%
BHATHL LD, SESIREFRTHHARIIZTANLZEDTE LY vy Y VEL
WL, TOZEN, TATT L) RIBICHEENTEMITIIOWTEESL T 7 A
FEBkD B Z & THIEICFENPT LD TL 5,

WROFE ) OBEBIE &3 D ZEZTAHAIE, KD [TAVT YR - FTAFTv 2] O
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FHFHLRET DL HIZ, 2OTHDOAARLEN IOV TEHEDVPERZHRONLED) T
NTWBIETRERA) e 2D LI, 1830F DT ANV T ¥ Flithrit s L T—H#ICKE
BB EG 24 T7)AD [TANVT v Fetard blk] (A Journey throughout
Ireland, 1834) Z@ib L EETE 5, £ DMREN ZDOIRATREOFF /L THBY, £
ANZIF1838EF TIIEMA A T2 &b bHERTE 5, HGKE, 3 TIZIRIEEZ <
DFATRREZHER LAY P Y FPAFRITRE LTHIS I, FATRLZ MRS A HBITT A v
FURERLAEZZEGHLPTHE, EVIHIDH, F¥7Y SRRV ICEF VI =—, O
=7, FTF—=—, VA I T—=)yzA A, AFTALT—, FARIT—=)b, NXVT77RMp
LYY T oANEV) X IZI8MEDEPHSKIIPITTTANT Y R, £DEDE
NETIZHA0 =T L V) EZOEYZ B L TVE2 05 TH L, KITOTR T2y 3
T, FATRIEM O 720 DM FATE LCTANT ¥ FERLIZEZEXBND, 729562
Z, RERITEVPREBEAANL P72 33 T2 bR E NPT TR DTHAL ), 20D
BA Y7V ADZFH LA RA-OPNT—=TH Y | FifE LSS ¥ 7)) 2ADNRITRL %
A A7) AL FHECFRRD ICNV T 7 A MR8 7)) v ETEDLTRIALETE
HHDEFRLTVE, 2oRBIEEHETCELNT [TA4 VT ¥ FiRdiT] (A Tour round
Ireland, through the Sea-Coast Counties, in the Autummn of 1835, 1836) 7» SBHAEIZEH T &
WTEHN, KRB O ZORATREEMEERS 2 L3R -7,

A7) AENT—DFE) DT DOERIBWNAES IEBETE S5, TN0DD 5 RICE
FTAMZEDOT 7 A M, Va4 A - Ay M) —%2FETAHT vy 27 - VaA A (Jack Joyce)
HEL ) —F ¥ (Leenane) N[22 ) P OF 71 —EBIVORFICHET 25 TH L (BH 4
ZH) o WEATIEE CFEET, KNI & o TH S MR 2 M2 12D W TRl - T A & AT
THbo A Y T)APRBESFHL SELHNODZFE) ZRHAT L~ T, NO—idAf ~
7)) ADFATR AR FICELE L2 L VA ITHUNO L WHANLHE 2R L T b,

The Killery is a narrow deep inlet of the sea, reaching far up into the country,
and bounded on both sides, and throughout its whole extent, by a range of
mountains nearly as elevated, and of as picturesque forms, as any in Ireland.
It may easily be conceived how great the attractions of this scene must be. It
is of an entirely novel character; and resembles more the scenery of a
Norwegian Fiord, than any thing I know nearer home. The inlet is not above
an English mile across; several parts of the mountain boundary rise abruptly
from the water; but there are here and there clefts and hollows, which
discover more elevated peaks beyond, and show the breadth and extent

of the range. (Inglis, 1838, pp. 248-49)

We soon came in sight of the Killery harbour. This is a singular inlet of the
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sea, running up eight or nine miles into the heart of the mountain, like a
narrow, deep canal, in which the largest ship of the line may find water
enough, but the width is not more than three-quarters to one-eighth of a
mile. It is hemmed in on one side by the base of the mountain-peaks of the
Pins and their branches, and on the other by the Muilrea, and the
mountainous promontory of Morrisk. It thus bears a nearer resemblance to a
Norwegian fiord than any other inlet I have seen out of that country, — far
inferior, however, to those noble fiords of Norway, so many of which I crossed

two years ago. (Barrow, 1836, pp. 229-30)

£ >~ 7" 1) A3 ‘arange of mountains nearly as elevated, and of as picturesque forms’ & £5%° ¥
7T v VA7 OMEEREIZTEVTB), ZORFOMRS ZE L SELME 2.L25F,
BARM 2 il 7 E 2 BT CRd 2 L IER/ANRICE 8D TW D, 2O IS HER 2 15 % $2 4t
TAHENT— LSRN TH L, 127 ) ADRICHEL TWE2OIT, iz Ele it
ETBEREVNE—DVIGEEEZLTWE LD
WR b A YT ) ADFEBIEETIES LWV 41
TGN FTRRVET B G, N =Rk I
FWbDOTHL ) WFIZLTH, 127
AR TOESIINI BEEZIT 2D
7> ‘sublime’ & ‘picturesque’ % 1) E L,

ZDOEFEANOEE MM L TWAHRIZEHL T
BIRETH %,

EBIEV Yy s - Val AICHETAMET
b, ENTNOFE) DRHPEDLZ>TnD,
A7) AFOERBERIEEFEOKBIZOWT, ZOIRD BN LITE % BAKIICRE 2 00D
DIZ, ROLHICEVBNLOFELETH LI L E ICHRDITAFEN 2L T3

BE4:Y—F BT

The salutation ‘How are you Jack?’ or ‘Jack Joyce, my fine fellow how do you
do?’ might be followed by an uncourteous reception. ‘Mr. Joyce, I am
delighted to make the acquaintance of the representative of all the Joyces;
or, ‘Have I the pleasure of seeing before me Mr. Joyce, to whose ancestors
this county once belonged?’ would be salutations more likely to ensure a good

reception. (Inglis, 1838, p. 250)

A T) AN T EEBN LR EZRTOLITELRY), Nu—ZTVafRAExbLT:
LFOMT 23 IHERATCEA LY, BERLAFELZRETL2EMICH L, NE—I2E o
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TRZNIZEW, MEFHL, MEANZIrE V- ZHOHGOREE, HA-> 7 AN72b D
WMAERMT 2 EDHME R >TWVD, B2 0% 20 F FHREIED . FAMEL 23
DERAEETEAANT =21, 427 ATHRTHREEL D D & T 555K D FHEAM
nb,

ZFOERT, COMEDRITRLIIMELD ) T 27 A ML bRZONDL, EBRZOBROUS
DAFRTITRITIZBVT, MENDSRIZTLTHEVEIPDOL ) IV ELEST S,
WEIICE X, FRATREICITHEZOANE 2 ) 2R TEN OBHERPE LV OTHY, &
OFEIE, A2y VTV FOEETH-7-0/N— b - 7L 7 4 (Robert Graham) 2532 2~ T %
N XOHEEAGOEEKTE L, IR FEZOMGE NI EEXTL L) 2HBIEA
LNT, DD L FOHDITHOFMAZELIZHEEFI VDL, RAIZOHRERICT L E
Mz lRbabETidnkrol, HHEILELERLED THEHE LTH VR ZLTHW
STIWVIDOXEIL, BAHICFOMERLI-VWEEDLE, RAOMHFIUIMN L Z 2 &L S
®DHDLIFVnTzv, L LENRLEISRBHZOIE, §TICRRREE»FNLZ L
DH DGO E R FHA TV TOHEGEBEIHONLEVE VW) FETH L, RiTiIEFI b
FOHWIZHPTBEADFEIHTEEDTHLELDBIZ, TTICHATZEZAHIZOVTD
SR EDHEDPOHRATEFOREZBERBRTSIDTHL9, 2O kid, Na—p(f 7)) R
DRATREHEZ TR LA ELS OB TE L) WA ¥ 7 ) ADLEEZHADME LT
HANDZRNMOTHITHT A AV EBOEE, ZOTHICEEZHAANTZZLTHA
Vo TLTEBIZZO L Z LT - 725, B ¥ 7 ADRITRLZ A THH DEE %
BOHLTRERS L. 5124 ¥ 7)) ADEKERE DR LRI L 2570 G 2508 & H
GHLWVEEDICLTHESYEDZ, Nu—3HGTiREZ L72E W) kDb, A 27 ADJRAT
RICK o THRIE N, 2L CTA V) ADELA GG 2 L THSH Y DIRITHREREY b ) —
EREL, Z2OEV*BEMAEL-OTR B o700 NE—DIRITRDFEAEIC L - T, Hhds
Eik LTI, RITRRAERENICBY LACTHEGRATFERL, i IRITROB
DULAEEFFBATVALILIZRINENLEDTH S,

4. A—4 — FNHDOAXT FIRITR

1830 DI A Y FHRIFEME L TR o 72bDTIE %R, /s ftyar 77 X b
O THATEN2T 7 AN SFEFILHE LR L TCELERFH-TIZEDLDTH -
7z & LTI8304FRD 2 2~ T FRATRLOTATIC & o T, ZGBHE O MG HI5E T L 72 1840 44K,
FEUTNERRERR P AL TIIOVTEHEIRLT L) IR -> T, ZOPTHS - C - K
— )V JZE (Samuel Carter and Anna Maria Hall) 27 4 VT ¥ FEMICDOWTL FL{HE, 4
MCHm L7 [7A VT v F —— B &)W ] (reland: Its Scenery, Character, &c., 1841-
43)ETANT ¥ FANORLEEHISED L vo Tl v, 20 Ul LFCIX, ZFTIHERZ 6
WIS S AZZACIRE S L, SEDPLEERLZIT TR, HENICORITREELD
B5E)BEENFEINTVE, IITHRIE. 2OTHEEiNZ LD VEREIEG ) %
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Ko, EREGONDL L) ICERBEINZMAHITTHY . TN ZHFOEEOFME &
DL ELIZDRD TV D, BREDE | ROEH, ZLTHR2LIFBS 2B I3 LTH,
LY R o Thit A AT A A2 527233 Th %,

1830 D FRATREZ D BT R S N2 ds, A= VOFEEICBII MO KRE S L LS LI
HBICR B, L2 L18304EMRIC, MR TIE A <Rl T A~ IO fEZHIC T E— L L
TWHELZENTUIWIT 2V, ITRLE IR 2B HAEEZ LB LTH, MEICaA~T5
HOERHENTWAEDTHD, 29 LERBEIZONWTOEZRIROEESIZELI L E LW
M, LEEHEDOTITRL =2 3 VIFFEICRMO, £ L THAIO T & OHilE% & %))
Nholzbvwz L),

B &) EZ ORI, 19 EICR E B 2 RO BEMPEY T 5. 191 I,
FEY MDA EEDORREEZRLTWD W) EBEELZIEET 5700, MRGEIIHE
DV DEETAMY BT EINDE L)% o>TL D NV vy v 7, 2003, pp. 122-24), #
L CEZDRICEEN BB S NPT OEGZ MR 5o BEPIKITICE 2724 v 257 MG
DN\, VU ¥ FJIEIEEICE o THELZERT 5 2 EDSURE L %0 5 L AR OFEERADS
RELCEERIRIML, BEEICL > TR L SN BRITE 2 212 T, ZOHEMER
Lo THREM AN ERHE2LDLELH L TWD (V¥ 71979, p. 32, pp. 158-59, p. 177),
LHRBATICARN R & e o 12 BHEIZIE, RITi e O LoEKE L b o2 RMOLHTO
RO 22, FELVO O HEDRVBLEDIROEZ WL L N0H 5, GHEI
WOFAT LR TA R Ty 2 3BIZhsN, £ V=% FEHWTH~T- 72 &) BEE
THELOGZEDWRERNATH L, €L T, KimBK, GEMN S THEDIRITEDIRITRLZ
o8B —FORDOFEN Thd b, HATRL L X, TORRATH LWERY HHICID AL
T OFBRMEE G- S, LR EE L AMIHEETELE3HLOTEY LAWELAES
TVrNZEnz i,

KEEO—EFIZ, 20084E12 H 26 HIZH 2[4 — A5 1 Y HfZe& (A 7 =) ALk REE) ©
fTozOEE [HTANT Y FANOFREL — Ty VT —AD A1 7 T#AT% Fli ]
CTRIZL72bDTH D, b, BRI, BHEATFRE IR (C) [T A4V T ¥ PGB
BT B SR & 22 & 0 < B 7] RRVEE 5 20520251) D—TH %,

L - EES MK ER ORI L 5,

=3
1) GEEREBICOWTIE, 18354122 4 < 7 & Jik1T L 72 Barrow (1836) DX D —Hi TH & 7»
T® 5, ‘in most places, as good a road as one could wish to travel on. The fact is, my
informant must have alluded to the old road, which I understood to be as bad as it had

been described. The new one was only finished this year’ (p. 228).
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2) ZOWEETIE, 1I810FMITEA ICEZR SN T Vo722 ) 7 M Y OWNIZHFEL B h o7,
Ly 7 ANVEEOLRIMNEL, IA~TIED—R. #7777 4 — (OFlaherty)
EA TV,

3) XYRVMETIVTIKTHON LML TH D Z LR EN TV D,

4) FT7INTA—ET VA7 DB THEMEN i A THAT 285 L T\ 72 (Williams,
1995, p. 4)o COERIZHDIDIE, TANT ¥ FTRISHAMIEE T2 Dh 0k
WZEoTH M) v 7 EHEDOT MRS EEL ENA-HETH L, THMRO-DICIE, 7
07 A% v MIBET S0, &k &0 X 255 % WLE 258 & 7 - 72 (Harvey, 1996,
p. 298) 6

5) TANT ¥ FiATat & L TOHr % John McVeagh (1996) IZHEML L T X A 95, 17504F
5 1850 4F- D M IZFIAT S N7ZHRATRCIEBT0 I B LU, £D ) 40 3 — 1 v 7V KRE
PO DIITEIC L D b DTH S (Williams, 2008, pp. 16-17) o

6) hfritxmt 205, MEOHKITE BV L TR T 5 L) BT REIC S5 D
DTH B EIZOWTIE, T (2005) & )% DR Z1572,

References

1. Primary Sources

Anon. (1837), The Irish Tourist; Or, the People and the Provinces of Ireland, London:
Darton and Harvey.

Barrow, John (1836), A Tour round Ireland, through the Sea-Coast Counties, in the
Autumn of 1835, London: John Murray.

[Bilton, William] (1834), The Angler in Ireland: Or an Englishman’s Ramble through
Connaught and Munster, during the Summer of 1833, 2 vols., London: Richard Bentley.

[Blake, Henry, Martha Louise Blake, and Anne Attersol] (1825), Letters from the Irish
Highlands, London: John Murray.

[Bougrenet de La Tocnaye, Jacques-Louis de] (1797), Promenade d’un Francais dans
UlIrlande, etc., Dublin: M. & D. Graisberry.

— (1798), Rambles through Ireland, 2 vols., Cork: M. Harris.

— (1799), Rambles through Ireland, 2 vols., London: C. G. & J. Robinson.

— (1917), A Frenchman’s Walk through Ireland 1796-7 (Promenade d’un Francais dans
UIrlande), trans John Stevenson, Belfast: McCaw, Stevenson & Orr; Dublin: Hodges, Figgis.

Crowe, Eyre Evans (1825), Connemara, vol. 2 of To-day in Ireland, London: Charles Knight.

Edgeworth, Maria (1894), The Life and Letters of Maria Edgeworth, ed Augustus J.C. Hare, 2
vols., London: E. Arnold.

— (1950), Tour in Connemara and the Martins of Ballinahinch, ed Harold Edgeworth
Butler [1834], London: Constable.



(30)

[Ferguson, Samuel] (1836), ‘The Attractions of Ireland. — No. I. Scenery’, Dublin University
Magazine 8: 112-31.

— (1836), ‘Attractions of Ireland. — No. II. Scenery and Society’, Dublin University Magazine
8: 315-33.

— (1836), ‘Attractions of Ireland. — No. III. Society’, Dublin University Magazine 8: 658-75.

Fraser, James (1838), Guide through Ireland: Descriptive of Its Scenery, Towns, Seats,
Antiquities, etc., Dublin: William Curry, Jun.; London: Samuel Holdsworth; Edinburgh:
Fraser.

Hall, S.C., Mr. and Mrs. (1841-43), Ireland: Its Scenery, Character, &c., 3 vols., London:
Jeremiah How.

Heaney, Henry (ed) (1999), A Scottish Whig i Ireland 1835-38: The Irish Journals of
Robert Graham of Redgorton, Dublin: Four Courts.

Inglis, Henry D. (1838), A Jowrney throughout Ireland, during the Spring, Summer, and
Autumn of 1834, 1834, bth ed., London: Whittaker.

Lover, Samuel (1853), Legends and Stories of Ireland, 1831, London: H. G. Bohn.

Maxwell, William Hamilton (1832), Wild Sports of the West: With Legendary Tales, and Local
Sketches, 2 vols., London: Richard Bentley.

[Otway, Caesar] (1827), Sketches in Ireland: Descriptive of Interesting, and Hitherto
Unnoticed Districts, in the North and South, Dublin: William Curry, Jun.; London:
Charles Tait; Edinburgh: W. Blackwood.

— (1839), A Tour in Connaught: Comprising Sketches of Clonmacnoise, Joyce Country,
and Achill, Dublin: William Curry, Jun.

[Piickler-Muskau, Prince Hermann Ludwig Heinrich von] (1830), Briefe eines Verstorbenen:
Ein fragmentarisches Tagebuch aus England, Wales, Irland und Frankreich,
geschrieben in den Jahren 1828 und 1829, Miinchen: Franckh.

— (1832), Tour im England, Ireland, and France, in the Years 1828 & 1829, 2 vols.,
London: Effingham Wilson.

Young, Arthur (2006), A Tour in Ireland with General Observations on the Present State of
That Kingdom: Made in the Years 1776, 1777, and 1778 and Brought Down to the End
of 1779, 1779, 2 vols., Boston: Elibron Classics.



(31)

2. Secondary Sources

‘English Tourists in Ireland’ (1837), Dublin Review 3: 401-27.

Harvey, Karen (1996), ‘Landlords and Land Usage in Eighteenth Century Galway’, Moran (ed),
Galway, pp. 297-318.

Hooper, Glenn (2005), Travel Writing and Ireland, 1760-1860, Basingstoke: Palgrave
Macmillan.

‘Ireland. Third Notice: Continued from page 553’ (28 September 1839), Literary Gazette; and
Journal of Belles Letters, Arts, Sciences &c. for the Year 1839, No. 1184: 615-17.

Kelly, James (1996), ‘The Politics of “Protestant Ascendancy”: County Galway 1650-1832’,
Moran (ed), Galway, pp. 229-70.

McVeagh, John (1996), Irish Travel Writing: A Bibliography, Dublin: Wolfhound.

Moran, Gerard (ed) (1996), Galway: History & Society, Dublin: Geography Publications.

Nakamura, Tetsuko (2010), ‘Interrelated Travel Discourses on Connemara and Joyce Country in
the 1830s’, Journal of Irish Studies 25: 18-27.

Review of A Journey throughout Ireland, during the Spring, Summer, and Autumn of
1834, by Henry D. Inglis (1834), Monthly Review 3: 506-19.

Review of A Tour round Ireland, through the Sea-Coast Counties, in the Autummn of 1835,
by Johm Barrow (1836), Monthly Review 2: 421-31.

‘Review of New Books: Ireland. Second Notice’ (31 August 1839), Literary Gazette; and
Journal of Belles Letters, Arts, Sciences &c. for the Year 1839, No. 1180: 553-54.

Robinson, Tim (2006), Connemara: Listening to the Wind, London: Penguin.

Villiers-Tuthill, Kathleen (1992), History of Clifden 1810-1860, 2nd ed., n.p.

— (2006), Alexander Nimmo and the Western District: Emerging Infrastructure in Pre-
Famine Ireland, Clifden: Connemara Girl.

Williams, Guy St. John (1995), A Sea-Grey House: The History of Renvyle House, Renvyle:
Renvyle House Hotel.

Williams, William H.A. (2008), Tourism, Landscape, and the Irish Character: British Travel
Writers in Pre-Famane Irveland, Madison, WI: University of Wisconsin Press.

— (2010), Creating Irish Tourism: The First Century, 1750-1850, London: Anthem Press.

NTxvy 2, 7 rT 4 (2003) [BEOER] EE®D )R 87cH.

THS# (2005) [OMTOELEFLOE L — IRITXFE - TAVT VR - [FIFa
711 A P.O.C. S. 3:47-62.

Vs T, A=W (1979) [BEGR] ik AT &S



(32)

<EFD

1830 R D IR 7 T HR{TICEIT B 5k

ROFE, 1830FCICa A~ T E R L7k T2tk L7277 A PG ENLEERHIEL
72bDTHEH, HTENZZHDIZOVTIZZOMME, EHLNBHRTIATO L DIZDONT
FPEEICEDEHRIEIR L TH D, B, 714 MIVOFEMZL &k IE References

Primary Sources = 2 & 117213,

HibREF E AL B4RV HiRR#E ZEOHEA IXYSHRD
HBWME| [ [ERICTTIT (H Rl i) ABENE
HEF | () HBILG
(MATH)
1832 | [Prince Tour in England, Effingham A7 K7 |Cong
(1828-29) | Piickler-Muskau] | Ireland and France | Wilson AIWVFT - TF
(KA v NEHE) (London) VA &R 725
Fk, FEEK
1834 | [William Bilton] | The Anglerin Ireland | Richard Bentley | 5/ h &%V A | I 4~ Tk
(1833) | (A 1 AKEAN) (London) b VR OR)
JRDFLER
1834 | Maria Edgeworth | Tour in Connemara | 24 K5 & FI AT . | I A~ THATORE | 2+~ 7 HE#E.
(1833) (7 »rm - 74 MR AT 1950 | fk, THIE o) F e
UISAVZER (3] 412 Constable CFDOR—T
(London) # 1 YRIZHET
5FIAT LBl E
1834 |Henry D.Inglis | A Journey Whittaker TANT v FNEE | 34~ T8
(1834) | (A F1) AKREN, |throughout Ireland | (London) a kil &t izK
FRATRCMESR) 5 RDFLER
1836 | John Barrow A Tour vound Ireland | John Murray | 74 )V F >~ FARE | 2 4%~ T84
(1835) | (A F1) ZAAREN) (London) MERCETEK
LlgOzLEk,
&
1836 | [Samuel Ferguson] | ‘The Attractions of William Curry | 74 V7 ¥ FOJE| 2 &~ T DJ&
(2) | (7NVARF— - A |Treland’ (Dublin (Dublin) btk = | A o e - B R
a2y IER) University Magazine BT 2, &t |k
123Nz 53 T THEHD PHEHTREH
WAL I
F%
1835-38 | Robert Graham | The Irish Journals |24 R A FIAT . [ 18354, 364, | I %~ Tk
(1835-38) | (A2 v b5 > F |of Robert Graham of | MM A1999 |38 4F & 3 [l J 5%
NEH) Redgorton fElFourComts | L, 74 VT ¥
(Dublin) 725 | Fart % ® < -
AT 72lRoFLEk. H
il




1837 | 1EEAEE The Irish Tourist Darton and IFNb, ¥ | a7 THEE
(?) Harvey ALY =, TIVA
(London) y—. LYA¥
—ZNENnoH
HaEhRr L
HARR T Rk 4rE
1838 | James Fraser Guide through Ireland | William Curry | 74 V7 ¥ N&d | 2 %< 7 Hakk
@) | (F7) AL (Dublin) DHA KT 7
1839 | [Caesar Otway] A Tourin Connaught | William Curry | I—)V7 = A & X | Joyce Country,
(18304 | (5 71) » [ (Dublin) A =TI % ¢ | Cong
FRHIE2) | S elim) Bk

(33)






HAREER A SRS SE 45405 (2011) (35)
G 3O

AN—=TOV DIERBHER A2 BT 5 DAY ORENZOW T
—— AR & o TRk E AR & ORI & R 5 R & 2 DRt —

il

Uber den Stellenwert der ,Moralitat*

in Hegelschen ,,Phinomenologie des Geistes*

Tsuyoshi KUROSAKI

(20104E9 A 29 H % #)

T ®IC

FFRIINFTTA=T VO DEMBEF] &2 TwpIc L CEBIC X o TEBINGZRAT #E
HOM] FPHSPICTEEEL L TR TERY, F00I2, EHEFRLY), N—=FLs
HOE#ESRICBWT [ERORBROY] & [HHoOBLY ] ICAFIEZe2H/HL, Z
DELMEMIC [FROKERDOY] L L THRMAATE 2, AT, ZOW%E% [VI A
(Geist) DEDE=1H [EMEME] (Moralitit) 12 F THED B, [BAF S 72 kEM] % siik L7z
12, AN=FNVOREEE, [Hxdm] 2582 s 5, 2O EE NEEE] Th b, BN
IR OHEBLAHE — [ AN — B S N7 — B (B ACER) ] OB =HZDTH
B, EREPEDRER T d B B OOM AR O % — IR (BIH) IZES TS5 Twnb
ZLTCEOMEAREZRNGAL L7 ) 2% [F#] THY ., FHONZMEZBEFEL T
AL L72b o0 [Hdm] 72 shn, 29 LT~ oERIE [EHEE (RO AR
) —EH MM L HEEE LTHATTONRT WS, RETIE, I OB B LK
FHLTALIET, XA BPEDL) LHREDLDLDE LTHEINL D22 HEo TH
N

[t oFED [C HoHH 2 HE L T2 Btk ofid [a BEMTHREDie
moralische Weltanschauung|. [b 572> L Die Verstellung|. [c B> Das Gewissen 3£ L \»
B, BLZOFFL] O=Hirbkhb, TOH)ba, bD2HIZ [BH S K] OREED
HOEZRICHEL SN b DICT ER VDS, c 208 E BOOMEARRIZ L > T L.

HARER KRS - IEHEFEE  Part-time Lecturer, Nippon Medical School
HARH KRS - IEEEFEAM  Part-time Lecturer, Waseda University



(36)

M HOE B Z/ED) LFA 50 TH ) A—DEOLPIZH Y A5, WH,IRITO
WSS B I TEDIZODIG 25T #ETL THIZV,

I. HENECEH
— [HEMEARM EOERNFE—] ELTO, BASh-BHROBTSERE

[GEREME] L1, BCONHICER SN EBEEECZACOERTH S Lz, 212
FOMNEELZEDLE L) LT EIRIBENTH S, [HxTHE] OBEEIOEEBEED LR
W—DOIROMFTIRICH TS [70] & UTHRE LD, EEE] oBAI2ZoXEI
[HH] TS5, 2850, WEHTCE#RIE> T A EEEE L IIMFOEETIIZ <,
HODWHEMICHSORGEFHBLTWEIDOTHLHPWZIC, TEEEICHE) Lw) 2 &
BHCICHE) VI ER, $4bb [HE] LW IEREBONLTH L, N—TILIZBW»
T 7] & THH] OBEVEIEROBEEDOEVIZES LD TL2 R, [#ixtHH]
T&bIoHCHYZ IO L) ICHCICNEAL L2 E#k2s [EEN 2 A CER] (das
moralische SelbstbewuRtsein) T %,

EIE O THERC, EHEGICASOEEONIZHAE LTV | (442-914) 25, =
CTEEKE V) DEFMAENEEICHL L TWAMRN 2 EEEEDZ L TIER L, TREED
FANEELEHBENICKE SN TWAEEBEETRITNERL v, BEMNBECERIIZDE
RPZFDPEED [fHE], [HE] THHLHM>TBY, L2F> THLOAREEZ ZOFEKD
BRCHWETOTHY), ZOMDOVo SWOFEES (EHERE LR E &V 724 ) 133E
REMT, E Dbl T EL v, Mo EEEE) ICBWT/ZHCOAT BB L,
HOCOAZMA L W) BRCTEMBWEHCERIT Al BTy, [HEhm] Thsb L
AN=TWIEEI. 29 LT [ZFN () PWEHONT B TAHATH 5 FE AMeister 127 - 72
(441-913), HOE#IZZ ZCHOOEMRLE O—fktE, K2 -2 EELZ0TH Y,
N RNIAN—=TIVIIEEEE TH B S ZHE L T 2] (F) LIFATW S,

ECADEBMWHCER B THMOACBYMNIRR SN /2DIFTE R, & LAZD
E#EATHLLONTMICHCHNOHE 2T AA TS, 28R 5, ZIEDTFICHRS
o, BREMR DO Rlikams) LENNRDO (HRWARDLD) L OEEN LKL &
F2P I, TOF—EHCOWRISH VI TTLE ) BERAEZPSLTH S,

[GEREME] OFE—EREZ~—7 Vi EMEMHERS] SIPATWS, BN ZERT [ ARG
M7 B i 2m% & 355k (459-940) TH A5, TOEMICL > UMK 2T|EBE T
H 5 FARDEREENHE-OREHIRTHYHNTH > T, ZNLHNO—YD b DI

bod, HOE#ED? SMIL L THIET DO RIER E 2o TLE ) A—FVidZN%E
BlE LT [HCHTER L CORE ORI 2 o 724k BE ZEEIIO (254 <]) HIL
sk, 2o EN S ORI B 27 L HHZHFE LI (F) &L, —8 T [H
2% (Natur) L8352, 20 [BHR] L) OIEHEL 2 RIAROZ ETIEAR L, ACER



(37)

EEBMISHE— SN TV EWnTRTOb O, BEENTRZVE ) ZHEHOXRT 25505
WS (BB oL T 214, Bt Z L) Loz b oofkEzig L Twbd, 29 LT,
GEMEMIRE] B aid, wgitfud [EE 2 ZB o] & [MERI 2 RO 15
LI BT 5, 2 LCEERERICL o Tt —F T TEKLEENEHENB X O
BLIZAWVISHLTEo RS TH-o T, MEDOHVMEEZ £ 7% 2 T 5](443-916-917)
DTHHN, M TIOERIE [FBEZIVLLZVEDORERETH-> T, HRIZT 72
DIFAVIEIZ L CIFEREEBWNTH S & T 5 Hik] (443-916-917) Th b, 2T ) THTHKE
3 F o CERR A BOOARE E LTHHR L 2D S, ZOFAIZ HIRO & THE
L, HROBZBBIEICHE S L) LS00 TER bR vwEW) HETFEZ FOA M
ELTWAEBRLZDTH L, BHEMERDO ZOFIFEW 212, MFRFEE RS b OIEKEICH
FALT A LR, 7277 TEFE] postulieren 8N4 IZE EF B2 &2k 5, EEHIERED
COHCFEZRTEREN—TVIEH 2 MEEPL LY LB6, Y PS5 HEBIC, RO
=00 [EMEEE HREOTMOERE] L LTELHdTW0E, 2LT, EFHICHEAI ZOF
&S AW BB —L L) & T8 2 e 5E L AEMENHFEBOERZ -7 id
[Fo7L] (BB \IE [EEHEZ]) Verstellen £ IFATWS, F62L LI, EHOH ) H %
TET A ODFREDHIBO—FITEVPEBZIE, T CIMAICESHRIL L V) 2
LECPEXREZ) L9545, BEMACEROELHNTH 5,

PFIZ, 20a) Z208EiELZZ12ELAD) [F60L] 2EHLTHEII),

OEFEME L A%k GEMENY L 321E) L OMMOEES @ a) 255, J5t Elat) ok
2B BEMYEE Bk E OFAL, ST RORBEN (7 b o [HKEHE]) OFE®
Thb, BEMERIIMELRE 2 HERFICEIL L) LEELTET 225, BEMRTRIC
TR 2 35 & I ERR L AREIIE CTWw L0 6, BEFSHAOHRTEIT L1 EG0
BRTH D, ZODICZOFMEDH EFTH [ERE] 1L EFEFLT LI D, b) 275,
FIH) B b HTIREENTE S IHEFER L2V 2Rt LCHEZFEIL L) &
TAHREMELZITHTHALILIC%B L, 72, b LI OWMAER L CBEMEEHIATH Kk
HNZ o7 B, SEITEFNEROTHOAT 201l koTLE) . £ I CHEHMBNE
WE. BOHBIEEMEE HEE L ORMOEF TIE AT, BEMITATLILEZ0DH
DEEV)LIICFRETOLTIEICLoTHOCR ESY R SE 2 2 0L b A= i
#H3 5,

QM LB & OFMOTFE ¢ o) BEFITHCER GFEM) oFIcB I 28 L H
REDFTF, B 2 AT &R L oFM (N O E#ROESR) L v ) BCEHROIEmE
ZOWTOEFETH Do HlAEMATH 57201213, EHMEE HRE D E#RE O
THAIL TWARITHEZR v, E2AT, ERBEDOI BIZH L [HR] &id TEE]. +
LHOLHWUHTEVWEEOREL Lo [HF] © [MEn] 02t Thrho, EENEHR
PREEEZM S Z O CEENEETH AU LEL I L PEEEOERTH L L H ICK
bbb, b) Ll BERENRE#RE IEENZDOZREETNCEFL TV L XITHFEL



(38)

TWVEH07Zh5, b UBEMEHEL2SRAIMGELCLE 22 01E, Bl L CoBEMENE:

b, BHENZATEDIHEZ O D, O EMENLERICE o> TUd, EMEE R LT £
THLVHRMOFRIT, EREINEIRETHLDVHELCERL SN TIE LS LWV [KEOH
B LA FBICEEIRZONT, FOERIIEROEHICHLLONTLE), 258
THEFEROEMRIL, BEMEACER T REROBEEMEIC, ThbLIEEREN OO F FIZ
LTBLIEREA=TVIIHRTADTH S,

@7 3 HE () O« a) FER IR IR BIEFE) & HEE#R G BfE) &
DRFEE R L MOEFETH b, BHENERIMRF LT EMELLGLLE LTH> TV
ERCTHHH, HEIATET L 202, BEW - BN % [BZ08%] HHLL S5 %
RV ZOBE, H—10, BENERSMRREEZT 20232 [MEE#R] & LTRES
BOHAIIE, BREMERRIHEN . [BE0HRE] O MEST, BoLid [HloX
Wl THL [HoERH ([EEN D0 LML 0L ZuIc—> & /o E#], [
*HET HEN] 448-924-925) 12X o THRFEL TH B, ZNIC L > TEAMN LS+ %
HELL_LATE L TR e W) HERS L, HOZEEEICTFEL TRV E W)
BExLb, BT, EEMNERSENNZERE L CGHEICHEDY BN - BN %E
PG ed s [BIERHR] & LR HE) BEITIE, WISHKFS O ) 2 BN ER
SHERRENT WA, 2Ok S IILEBINERIT. 2 OPER S - (M2 E#], §
bbb THs (8L EE](449:-926) IZBWTHHFI N TWA L HE L TEFNZ T
L5DThb, 120056, ELLDOHAETYH, BENERIMOFAELZEF L 21T HUE %S %W
e D, b) BN, A= VI T IO L) AL ERIEE MO Y b bk v, &
O, HICEEEL V) BOIRARN - EEN LSOOI T, RO EHRT 5 &
V) BEWERE ZOAREE LTWEDIZ, Mk [HARBIPEMEL OV Z#ElkL T ]
(461-945) bDOTH L0 5 HAB I VBRI OB EW RBEHRE > Twawl, 12, £
WEP ) PEHENERIZ LD o TOARVAW 212, [EERN CIEHEN 2T (/) 12§
Lo Thb, 29 Lfod it [Mk#EB2EETL L THY, BEICL T
BTHDH L) BEHEMEOBE] (F]) %2 EFFE LRV ZhbAN—=F )it B b 8H] &
LCOMEREST S Ll BENEROTEINLZLERTLOTH S,

AN=FNVIE, TOEZTEESTTONE A [ERHHHRE] PHELTVws0%E R
o BREMERIIHSHGOER (FHELBELOK—) TH L HOXHEDWFITH > TH
ETELWHEBNZME LTARLTBELRDYS, L2b ZOWESHENTH L& L
VO TFE LR EHCIOS L TEEDT, MRE LTHEICH > TERICHEL TV L
WL TLPHE— 2 EART I ENTER VL, 22 TA—ZIVIEENHREE (475 ]
(~FTXL)DVIETHLEHETLIDOTH L0, Z0 L) ITHikRH LMANEE, 2L T

HOSEH LA WHEEEZ D > TWAZ EDIHLZEDTH 5,
EEMHREO Zof—rE. 212 [HWEE] ofdE2 Wik hEfk) Lzd o



(39)

THb, BEMIEFEIHRE L TVLDITMBBL LBHELOR—TH I, ZOB, [—
FCREROGTHTON R e Fik L O EET 2] (453-931) DTH Y, Lo TID
g Rk PECCTH LI, Tabh [HLE#R2SOHHTIE R, HEE#RO O
2, HOERICL o THET AL 2ADH D[ (453-932) THAH I L x o TWwh, TNICH
Bb S F, MMhTlE, SHREFEINEE 0 LAESOMREE LT, HS0s~H L TiE
$51(453-932), 2 DHKMBEHBLHCICHEZFEMLL LTHCOMMIZHEELTLE>TW
. HCOREXHCIHW 2 O L LTI E2 282w 2 oEENIERBlO AT EH
B E SICHA SN MOBEZOLOTH ), ZOEKRT, BREOECERT (B
N7ZEHOHCER] THLEFHIT LN TE D,

I. EEMNEHCESOBCHEBEL . HERFICL S EDRR
PER. T B EEEEORBIMS L TH S, — [Fh CABWER) HYOBELR
WZHOWAMREMIFENZOBERICL > TELTLDIE, ZZLACHERENZL DL L
Tfu%éoL#L\_®%ﬁwﬁmkimﬂﬁ%@§mﬁééﬁ%\:@Emtﬁbfu
RIS RS ARECHE A DL LTRELTETVS, W, TabbifEoalE 20
FAENERDO ) BICHYATNTVE I L EDPHELLERD I BIZHLDENE, TONR
BT 5 (F1ER%) WMRE LTAELTETIEVTY, JOMRIRFERIC22EE SN,
WRTHDIITER V., JOEROEBRORBEOBSIZBVTIE, WAL, 0RO

BEZENAFAETHD L) L) AR E SR TYE, 2LTHELEELEDZD
IO B, PP ERICZITHLELDBbDLELT, ThbbELTLIELLT
SHENTWEDTH A, ] (451-928-929)

EWHERIC L > THEICEET REN S b Ol [k %5 ((FkzBZ]) 21T
HoT. COEBOWTE - WORENL LD [FREHELO), TAbbHETDD biC
HOOFERIE b 722 WIEE T b DT L%V, L LIl T, S 5 s
FEBICBT L EE (MREZOEE]) TLALVOT, HENBEDHIZENHIEHV L
72 TEHEK) LT, COBERIH LTS E LTBELTVwD, BENERIEONTT 2
T3 —— RO HUE (FAEOAB]) &, CORVESHOERIC L - THES
NTV2 (BEESRTVD) VI ZE — ZHOO ) BTH LTV LA, 20— I3
HAROEBN LG 50T, 28 [BESNME] 5 [BESNTWRWEET b4
S|, THbbATION L TR HANA LD E LTHELTETLE ). 29 LS
(%2 NEHAE) & LT, BN L AIIEEDRIICH 2 TH Y, ~— T VIFER
 TRP SN CIER, OF 0, BENERITEE 2 BEN % HRO T 5 BEIC
FTRETI->TUIVED, 20X %h2bTLy [l & TBRE] L2023k
BTERVDI, HROEKMEERLRTET, LBRROVBIIL & > THAIRY L
THELENAVHATERTH 2, EhbA—rVIZED, BEMERE [BZLTVLE
T BEAIIRIE LTV, MRS AT Z D b 0, F v 2 MUY



(40)

BRVEFHCHS E LTRAADTH A, ZOEH GABMER) 3EFEETIE 2]
(451-928). &,

TlE, WAL CHEENHOCERIERO TS B THEMILRICED L TE b L
W) DTHH ) Do

KETDLEERENEEICLLD1E, BVNZANGEE LTHITRL TV D, FEIFE
LR L ORFEN 2 BERES & LTo (BIAN %) BZICHENMSNTRZLTWSE I LR H
HILL-LETH D, ZHLEHENVACEREZMSICRBOHIIED L L) 2 ik, —/,
W L7 L EBMER IS ROBREEZ L, —UOBRRN R D HODOAEAN L7
PRE L TIRAGBT LN TELZREMEICLTWE2D L) ICHZ S, LALEI T
B\ N=TWIZE ST, 252 EMIIARONLME - AVHEHKT LI L2 L TE
F. TELDE, 2EFNEHBICEELDDTAZ LT THL, EobEMEEEHRE
OF M E B & T 5 EEMHCERIE, AEIC (48] OVIFBIILELEEL LrkvHLER
DL N DTH b,

ZIT A= VEVERCHEMNHFEL LTO [HR] RBEEE Vo722 TE S,
DL LEMIERONRIT [FE] P00 THo T, HREEHB I L TH L) RER
LBEIETIE R, ZXTA=T IR ERFOMMAEE LTO [BAL5ERE] ITHRE L,
COBRRLVEBNEIHCERIC LI > TEEZESINLLDOTHY), HCHETH D Z LIIR
DLEVI) P L THEBENHCE#RORAZBZ L) L35, HOHIWH LWL EHEMD
FAEBPE LT [BRLVER] ICE@3»L052 W IRV E X, BENECERZ
RO ICEES, ZLTROICHLTHRE LTS 25> TL 201k, HFHE LFAKD
BLELTIRAHS) MhoHOER] THb, 2F I TIA—7IVITHCE&mICB
BRI OG- T, REEZAC L HARLOR—2 5 ACERE ) LOMEAFIC
5L, TN L o TEBROWREIZH - 72Dt 2 BIFEALT 5 2 & THERBED Y 2 F3l
LEIEd2bIITH5S,

BB 2 ZoBwikoEfE I, BOE#RICB T2 [HOE# -E A CER
D_FEAL-MEAGE] LV mEAEERTLIDE Lo TVE, ZOZ L DFICHELEES

WL THERLTBI ),

HOE#mOmBIL, ML > TRORNERICERT 22 L0 TE 5,

OB " EL . HOERIZBECO ) bICHRNZ SO (BEW - MEW
HLO)LHCE W) TEONSEE DO,

QBEWEMR . COTOORNREZATICBVTHE—LTWADA [AE4a4r] T
Y, 2o [Hay] ELTORCOIELFEVEZ HR L2E# [H] &
LTOHCE#RE 25,

@GO AV - BRAEITOREER [ ME L L COHCERITBRN B34
OHMVMOGE ENE L OERETEZRERL, BARALAC L ZH—TE&



(41)

FLORIEL BV,

@O R ORI RHPERP SO BCER ISR S, oA CE#RE
DB L) REDPHE SN D,

O o0 HCEMROMS | RN HCER (F) LENmECER (D) &2°

XY Do
O3 LD L WO E e LT [BE] & LTOHCER LY
%o

Z LT [EE] omid, SheFCRmETRRAIATY (,

O Lo ZFEL  BEMERITARN 250 (EEN - RN EZb0) LH
C (Mi¥eze) L) “EHoNG % b D,

QEMWEHR . SO OONREHCIKBVWTH—LTWwa D) [EHMH
CE#| Th s,

OMZOHIM - ERETORE  BENECERIIEARANZLODOHIL
WEHEL., MRBIIEDETR—2EH]TL I EANTET, HEN
HTHEZLAL LTCLPERTERVE W) MIREITICHS

O RO . WNRPBERN RSO LMOHCEH#RNLERI N, 53
RFEL T A OO RLOMEAKGE L V) BRENRESI NS,

O o0oHCE#OMS | TR EENACER - [T B0 (F)
BB 2 EEN AR - TTE9 5 B (D) LA § 5,

X ON ATE T AREREOEH L, MEFTLEHRO [FFL] 2iaL
LT, BOOHEAEE L COMIIAHEHAKLT 5,

Do Xyic, [EfENE] o3 ECERR CIRE S Nk (HERRR) [Sih-> TR
SN TWD, EWIE, HOERMmm CHOL Lo — 2SI o5 @z iine Lz [BF] THD,
AEAGRIGREE L TRESNTVAIcE L2010 LT, BOMmTIRZOBEN R S
NWTHAEARPH LT A ETHL, 2F N AN—FVITHEBREORICHOERR CHRESIN
T RAT L, Mot S R E A HDETWAEDTH L, 29 LT LEfErE] & [Hh ]
BEOWH=IHTH S LMEC, [HExm] 2803 28 (DEMME — R — Mg al) o —I1H
Elbe 12K, E—IHE % A DILBEENIERBITIE% < T, TR (Gewissen) DAH H AR
ETH 5D,

m RO HEAFBROFHKIC & B EHSA DR
AR 2 MR L CE7EMERD [Fo2 L] OBREZBLUTERELLE,
ZTIELT A LVEHRDY (RG] ThHd, ~=7vid RO & [EHEME] oF=]E




(42)

WL T, [t 24K S 2 EMERe LT, $2HCHNOE#RT L2420
> 7B E O R IR X B SN NEERIEETH 5,

EZAWIOEELZERE S DOROANDOBITIZOWTA=7 IVIEMHEI VW L) REHz
LTwhwd, 22T, INF TOEREBRFEOR) FIto T, A=F Vb oTED
KIEZHOIE, DTFOLIICHHLTBL LR WES ) o — BRI TH R
£ (T8 53 FEE ) &, BENACERSINRS L MHES L 2 ZEICEHRT %0 L
o L CHIMEZER E BIENRL L 2 KEIFEZT 50 THE00, &k LTI o20HE
DEFHEF TH D, L7zW o T, BEMWACERLERLZ VEFLIIEE S b MM &
MEH & ORBEFE L TCOM—%DTHL00, MLEEEZL-TwE, 2o kicko
Wz bk x| EfMEREBSZEN B VEE] 2000 THL 2 ExHEL, HT.E
WROEFEL DR EEBETELIENTE S, ) LTHANMNZEHCERTH )OO, EE
M BHA, MRS LM, BENERLELLVES, SO HED ) b THAW
IZHE— L T B EEH 2 Bk S SIS 72§ 5, 2008 TR Th b,

A=V E, BOEid THCHED ) B THS % S gewiss L TV A B— 2 kil ©
HoT, TORBMINPDD H S AHDRLDEA 7 L CHEHEMIZHERE NI gewissenhaft TH) L
COEHEMICHSOEIEZ L > THY |(464-949), LT [HOMWEKRHZLDTH Y 2 h°
5, WOTHEZTHHBHATAIDOTHAZLZHENLTBYD, TOWVWDOTHEZTHIMHE
AF2b0 (Lro/-HUEMR) 3. B OESEAOMBIEI R, M2 TEICTHh 5
L. BEOBE, BORMTHLI L EH>TWAS](465-951), 2 F 1) BOIEHCOIMIHTE
ENTWiz (B L vEE] PEHCEHICEP 2O WIE2HRELAEE#RTHA 00, b
FR 29 LB FEORLZYIT L LTLELET, AT EREEL 2o THTHS
WHEAZ5 252N TEH50THY), ZNDZICHSOMEHN - BN - BN IR 5%
WHZED T FHMEBIE S T ETHA L EZETAIENTE S, L > TRLI
SRR ER P SN WBEN LAY ETLOTH, BEHICHESNAMETH R, &
HEMBBEHZObDIC > 72MHE. HCORE GHH) 8T b batg L L oMbz
HIH) THpL0) 06T, HCEWNREDFE—-MEFHEL TVWALIHCEH#RTH- T, #
MW ZICHG DM EATENIMO b D L DRfRAE TENZTFT [k ICHEE (kL3
EOF—E, BEEEREOTM) ZEFRTHIELEDPTELERYEZZLZTVE, 2D
EHIRT, A—=7iE [BL] EWIHIEDL LT, RAEBFHFEMIEELTWS [BV]
EV) EDIE, FRLA VDL ) RIERBNEAOS N FEEZTnEDTE VWL BEbi
bo EhHA=7 b, HRWAK] 25— [AC]. [Hdam] (AR) 2% -0 A2
ETHDILT, R 2520 [AC] (WR=HC) £#E L T\ 5 (465-466-951-952)
COERT, ROIEEEO—ETH S L) L0k, M5 HOHME D% S 72—,
bbb ] of—BER BIENER) Thbd Lv) RSERVELDOTH S,

BLUwmoRERHE, COoFLEEN R -ICTE2VRLDPHCZ BN RS v & iR
iR ENEIZFEIL T, BA S — (ROOMEAR) 2 HOOBEME L THEL T



(43)

WHETH S, TOMPM LI E LI (FTHT2 RG] THY, FEH LIRSV L
3 THEFT 2 RG] TH D,

1. ITEI§ 3 R0
(1) TEHTI3ROOBEETD=224

Bb&id, Bl (AR B, BE o) Lk B GEMEN., Bk, Mss) Loy
AR L, [SERENESHONE LD TH L5 EHN, BENISLETBY, BESWMT
752 LI CL o THEBEMNZHNEERINDE LW 2 EIZHHNZHEELZ D > TWEHD
EHZ A= VIIHE LR, RO > TN A47E) (Handlung) 13 [# 0 F F BARRY 7%
EERYIZRE] (466-953) & kb, 23612, ROEBEBD) bIZS T I aKG 2805 2
LEHoTH, ZNIECL-oTHBELTHTE L 2L %bDTIERL, 20205
*ERBLEDTTHT S, 220 INETOHEMBUWECEMRE P> T, ROLZZF (T8 &
L COBMEHAITEN (467-955) ThH b, — 7272 L, EETREIE, A=7WI2k > T [478)
LB AEEO L THY, FLTEELBAOMEDZ L THLNE , M RITH

LIRFEO L R RERT TR L TRRIIZHS TV D L) M %, Hilklc
LoTOKDIENTDBDL LTOBERIZOVWTH > TWE EWIEHNEEHmT 22 L |
(466-954) 7L\ Z & TH b,

COTEIT B BLOREEE LTA—F U HEIT 50130 [fE4 ] (Ueberzeugung) . @ [
21, @ THxA 7 B £ ] (die absolute Autarkie) D=2TH 5%, O [E&] LERLOEE
WRBECHEDZ L Tho T, BREMLGHENELLIMRDILTHY), IMPBEBTH L LA
TROMEL, BELTVLLDIENTLbERBLOL LT LIRETH L, 728 21TH
WHDOFBHLMEIMRLRE L W) BEBERICHE > TiTbhz e LThH, FhiC B4 &
WOTERAG 25N %51, BOICE > TRZFNITEENITEZOTH L, 1275, QFEA
PEBONELRET HBIMTH Y ) 201E, MOALD [Eeti-oThHSNIZ LITE
fEN7Z] L) ZEEARRBLTVENLTH L, Lz > TREEOMEIITTTITME LD
MWHABOZESEENTVDEA=FTIVIET ). (172 LEKROZEMIFEL B SN
L ATENT A RLOOMEZ IR L7212 5,) 2L T, @29 LTRRISIERE oh
FCEBMIHILTEDHOD B E RN (RIELER, EMEME, B bEERE) 2 H
SOREE L, ZNOEASOBEEL L CTERE LT 5 EiE=F1k (Subjekt) & LT [HEkHY

RERME] 2o T0aEHIEEIY, A5, TRIERE AR EOME D5 EE
MxZ%2 2 TR0 THb, aﬁﬁ!ﬁﬁf\‘@%ﬁ‘lﬁz&ci’fu@%aé:}'ri@: EThb, bLAAR
LV EL, HECHRICOWTHY RS LTITET 2228 TERLAVA, RLi
5 C 205000 E 2 HETARIBTH LI EE2M->THEY, COHCMEZ L TW
LT [+ Tranml (472-962) ThHb EMEL, HECA LR 2D ALY, T2
SRETOE R & T, RODATENICHE AL THRE 2§25 SV, 8L DBBEOL2DH

ENDEHBBORNRE LTERIRTA20% [HCHALOHET A1(473-964) 2 &N TE L E



(44)

W) ZEEERL TS, 2F 0, BIREROM—-DIENHFTASTH L L) JT,
BOIHCOEBHEXEEL TR0 TH L,

CHOLTRLIE [CARTEEONAFETL, TRLUSONELRL ., Mk Lme v
9 N CZEN R BARD ) HIZEE D AT HE(474:-966) £ b o TV b, BOAY [k
EV ) [EBNY LKD) EABEMNICI > TE-EAKNZAFZE S ANS 2T, £
N2 HICHEBE LTAR SN, ZIUS L > THKES & v ) IEFEERNE T2 S,
RLoOZEE LTHES NS, WM & L35 (FK) Th 2 RONEAPHET %
BEEZDTHEHL., [HAOBEIHKRE I CNELGZ52DTH->T, LALRNEED
DERIHE DT B 2L TE, AGORMEEZ LALGHFEICTOIN 52 LA TE 5]
(473-964-965) o Bl 21X, A APEH R LzL L&, AL INERRKE 5o CHEl
FTHDH NGV, BOKRAD [RIFEITEZ L2 > THGDOEGOMADGE LB
LWVWEWIFEBEETEI) L, SHITHFTETLLVIRBEERLTILENTELDOTHY,
L LABRDLITHELWEONE ) O, Efrfo TUdebhw, #FTRLETUE
LHOWVWEWVIEBIILTWAEDZ| LHEMIEEEZb > TERTAL LT, iOAL D
FNHREFY L OOBMMNITEIZ ERBOEDE 20V 29 LT, BOIITA 55 12 -
72l ThHLEPORTEHEEL > Tnb, 2F), TN ED L) RIFFRENETORB LT
HIENTE, FAFICEDL ) BHAEEZ L >R BIZOBONLZ LNV G, [HY
HETHLEWVIHEDTTO) BIZ, £ (B4 13 (5@ 5RESNEEL] U
Fofif oMt BE & v BUiE (2 M) die Majestit der absoluten Autarkie % & -
TWwWa ] (476-969)

(2) BU, @gEELTO [BE]

NS, BOAZOL) REEORENZRERRTHL L35 L, S22 [HETHMH]
DI, MADPHGOMMNEEL EEEELHRL THOALZHRHLL ) T2 )R
BRI ENLEOTRERCDEA) Do AN=FTNEFI IR VEST ), BER L, TET
5 RLOBMED ) LT TSR/ L )12 [HKRE] LIS HL05TH b,

A=V LU, B3 L [ 7% b oo%E | (473-954) TlddH 525, LA L
ZOMERBMEEE [HEE] ORERZ 7RISR L7z [$_ToOADHECHE] (476-969) D
CETHoT, INH [BLOZFLTEENIHOWLHOER (12b) LRASOBRIZT
& 5Bl | (476-477-969-967) 12 7% o T\ b, D F D, BRMIZIE [ A BOND BLOITHE:,
BAIESWTHRT A Z LIEENTH L] EVH L2 AL BT TIIARLTVEDS
ZE.ANFHGORMGICH LA Z S 22T L, 20 [#EEZRZLZL W) Bk
(474-966) 2 b > TWIUE, HOOBEEEZHE L THBITAI LN TELDTH S,

22, MEEZORICH D, BOWEEICEITUTITEZOS DITEBWTH S &
AL Lo THERBEINZELTH, TORREAT SN, BARNLZNEL S o 72HEDN
FEDEIICLTEBNRDDE LTEBENLIDTHA ) Mo N—7 VIZZ ORIEE R
TEH2HDIC, WObLORY T, MREERTE, Thabb, KRINLIREIEHKE D 72



(45)

X E R OIITEIOME L LTOHETIEILRL, [BH] KWERTLOTH 5,
BEOLIATENC BW CTEICHEMN R E LTARINTWEDIE, BFOLTWwSZ Lid
B TH D E V) HOEROWEZ T TH L, LED>T, HEMICHEETLLDOTHY
LLFAMBICCOECE#REERHL TR L) b0, HAOBMMOBHCEZRD 2020 2H
Lk T2 2D TELLIBID, 2H)VI) LDV H 5% 51E, NEH TORED 1 HE
W% b 3T ThHbE, 2L T, FNETAhLE [EE-FEV] THLLEA—TILVEEIDOTH
o [BHJZINETD [#HE] OMFUICBITSE [~V I4] R [BEOFE], [HHOF
] L L CHOE#RZRHLTEL?, S TREACERONEEKRE %> < hhkZ->T
FHL, Mo AL L ORFEMEEZEY LS [BHOERE] Lv) BELEEH S > TELT
Bo N=TIWZENE, ATHIOMRE LTCOHERHLHEOREL L2220 5,
ZFOFBANMTH > 72O EHEMICEBT L2 ENTEY, 2RO ICHO L MME L 21E
ELT LGB EHDL I ENTE LV, [TADRRE L THENLZEEL S L5,
R AT AP Ch LA ESVFE L, HOEREHRENER T2 L0TE 20, [
P Thb, TLTIOMOEERERNZICRIHATZ 200 [FHE] 2DOTHEh06, 5%
PODPEKROMHEERY), HCEMBF L 2EREFHE LRI ENTEL L VI DT TH S,

2 LThRbNIE, 577 0SS ESBHMOEETHLINE D, S
FMD A4 1 LTHAEL TV 2 HEERTH Y, 29 L-HCERIZH
ELT) BY, £4220 HHNE) HCERTH ) 2055, BENEH
CEHCTH2, (FLIEAR) SHEGUCYHCHY P LAMT L2
DHCTH- T, ZREAL THER=HK] THHoOHTIIL > TH
SERY), 29 LEREHonEb2 Lo TWAYEL S0 [EMIE)
HC (2w dEdBREE] THHI i Ho TWAOEREERIC, F /28
Db AL AOHETEARLTNT, SO (KAD) HOE#REDT
HbH, COHCWRHDEZHMEWLD LA, BOLALAOHDICE -

TOHHEWONLEDOTH->T, FLTHERASAZ L WwWIHDIF, FXIZH

CI > 72 (DF &) Th b, (478-479-973)

SR, [BREFAKTH L] L) ACEROBE P20 E THL LN DTH -
T, DAL IZELHENTZZACZEDO D TH S, 72056, SEIE [ROSHE] & LT3
A b DIZT XA, FREFARKEICMO AL ICH IS, EFESINTEBEN R DL
LBHIENTED, 06l [EELWVWIDDIE, AV TERREIN TV L ELHACE MR
LOFSICZOMEEL LTEYT 5 1(479-947) [HxTHE ] 2BV TIZ Z OB A -
727 DI EAROY D %% . HENEEL BT 2 M AME N EE & Ak Szl % BE
MATEHEET S Bx525) LI bTL2EBEENER SN 2oz, THITHTL



(46)

TIRL] CBWTEFTELVIHIBEANEDS D LHPW I, b REs LR EBEEY
T AHIENTEDLDTH A,

TIRHRELISHEIILo THIZZEVETOTH A ) 2o T THHOREEVEMRE (ks
) THHZEEMELTVA](480-974) L\ ) T & (R M) THDHEA—FIVIEE ),
BMCE s THEIL LTRZET L0, e DTEeZ0fETIER T, [Fh (Z07H)
#a%f%5twohﬁdﬁnﬁff%b COREVFELLTESVWRSNZLZICIEL

T, —~ADFAD—DDFEIE [FIFIC0 R > 724TH] THHEERBINDLEVWIDTH
éomﬁﬁﬁﬁaﬁcitfF%ﬁuﬁmfﬁattfﬁ%muﬁé[ﬂ%éﬂt%ﬁ%ﬁ
CllFEmE2]) 0THY, HCZEERZDDLLTEVWRTIL L W) FEIIZDHET, 5
WHEHCZEREL, Hoh o bKFEND | (481-976) Z & 1275,

N=TIVEZOREIZZ ZIE - 3D EHDR TV L, A=TIVPERL TV A DI,
BT A TH§ 2 ROPHCEBFEL T2 L) L1k THS @ﬂ%%wiﬂafﬁﬁ%ﬁ
HHIELEH-TWDLEV), HOHEOEENRHEE ORI (479-974) % [WiS
Veresicherung DJER | (F) 12T &) Z &, SFNHAEERIITLILELDTH-T,
HHW2EEEZRNGILL T, WEELEETLILETE LV, B2 L, B %2 wikd 5
FELZDH)2b0F %] 2 ThHo T, ITENC L o THESNIBEDOHFLRTIE AW
W) ZETH D, FTADRERD L VIZEEYILT LY BLOBCEHRTEZVL, $/-1t
DAL S>THLT L ERDL DDA D LERE VS, A—F LIk > THED
HFERIX SR 2 RS B 7D O EE L & B BV TR EA— A EEA—F L
TFEIZL LOTWARAREHETHL Lo T,

TR, N=T B FLFEICL o THEARPEREINS L) BELREZEOEZE LT
WEDLITTIERWVE W) ZE LML TELRTNER S 2w, DRk EENL ST
FTATL CEHEOMEE 2L 2 2 BOEBNERES 2 TR b v e BTni, ZOEEN
HWRIARICIZE Ld72oT [FE#H] THAHI LD, 2L TREKEIZIE [HExm] ThHsZ et
REND o N=FT VD > TIHMOHMXS R EASTEHEN 2 SIEIATT 2 BEOERDH
HVIEHE—DOBEME LTEZLNTWEDTH S, 7272 LA ANITEHR O FTIEIZ B VTR
T2DLIFEPS, HERIEN—TFVESEOMR L EOEANZF LR T/t i b T L b HE
%%#\ﬁ%Zﬁﬁﬂ:mﬂhW&WOWQWL%%E%Z%ﬁ?ékﬁfw:ykm\ﬁ

WIHTLH2ERZDEEERTELZ LN TESLY,

2. [ELWE]

BOEIEMTHBED, L2 LEBRNLZHMTHE L, AICEENITH®HTLIZLE2E
Tm%ok:5ﬁ\ﬁ—&w:koffﬁﬁjkw7®i\iﬁﬂﬁépk\§%%ﬁn
LTIl - B2 HOERE BT 22 & Th oo, O LSiokmke Bt 2
BE, Vo2 wort g HE2B Mz ACE#RE LTHEA > TWEDTHD, 29 L
RLEAN=T VYT =T =T 605 H2fE) T, [ L3l (die schone Seele) & A



(47)

720 FIUTZ ORI 5 BUE L CRIFEERROWNFICH E 2 b ), ACE#RE Y Lo
ELWELOEBNRMZ T 2BEOFELE LT Oy FHOERELSLTH L0, JFIZD
[ELW3l] %, HEFENRS] »5 [HEofzEt] 28T, [Eh] & LTOERLTW.

B2, FELVELE, BN TEEN Y] L LTHLNTL S, [RY] 2EvHo
RO THSOEBEMONE 5 E 2 MORE 055 ] (481-977) 06, 2 F 0 [Hxtny %
EEHE] 23 -oTwT, HCOWHEICHZE SR, CALRARTHRBELTHET A2 L
BTEB LWV L EZHEEMIHERFE L L2126 TH 5L,

LA LIS, BMEMES OATEIT 5 & S IR 2 VTR T ELR S vk s, HES
NTWHTONIH MM (H50HmE & )%EE#%E%Lfgﬁuﬁéo%Lfﬁ?
t%iﬁm@;%f%%éntmﬁ®%bé%%aL% LIk oT, HER - KR
Wt $74bb—MD [#H] (Gemeinde) Z T L. ZOILFERHEZME b DL L TR
52L& oT, HFAOMERIZ BOE BN 2 ROICED L, ZRWRIIAN—TVIEZO
BEY [BHAOMEL] LIFATYS, BLIEZOL)IRLIE) ZLICE>T, WREH
CEORNEGBET 5. 8RO, fE LTHREMICERS L TW2b 0, N EHCIC
Lo TEBMAGFERILTH L2 bD1E, HOATLLDMENV LB 72 b0®FAETH D,
REEDPZENEZERBE L COLHEELELLTH D, Bl [EEDPFHG D) HIZEENIHLE
LTWbeWn) ZEZEPELLACTLDOH—THLI LMY, Lo THFDOHTZ
FHEETVLEIATH A Z L 25 ](482-979) DTH 5,

EOHE=IT, TIHILTIELVSE X [H50EEENFHCTHL ] v [HIk] o
BEEEWNEHALTVELDLHIIIEZED, A= VIZEbENEZORGIIEBICITE
bOTEPRE#HRT L2V, 2% 5, ZOHCERITIEE. S8, ERMEr 252
TELHT, WREHOEEZ K ->TLE->T0ERLTH L, ZLPICZORLDHCZ R
%w¢éuu¢éﬁ\%@ﬂ%%éntﬁ%kmbmiabwﬁéF%DJ@M@@:&T
Hbo FENVIIFEOND LFAFFICHEMOS AR I N T, EEMNIIKELTL A0S %
Vo TITIR [EE] LwoTd, 20id [HIA] TlEa{HS E% TEZRWL, 72
(M%) EvioTh, HERITLTELETHLDE VI TEEL LS RW2DIZ, HHOH bt
S E SNZBHEMNLZBAC E W) BRER L 2 I2IEESL 2V,

ZirHN=rWEZo [FELVEL 2E [PMET 501, bbb, BOLEWE % LTHIE
2 R BRI TV A (483-981) E5F§ %, [ELVEL] & THSONEDEES L & |
RATENCH AR L CERT LI LICE s THLIE L2V L ARAZIZE W, BHOOMB:S %55
LDIBFELEDL I LM, AFICERNZNE LG5I ENTELEVE V) [
AE T RS E ] (483-484-981) IZLATADWVWTWAERTLL RV, TORLIHTD 235
L7z LTH, ZONRIIHFRLIBETCLIAZ20 20, ©LAZORMMIECEELLTL
FoTBY, REZIOEEPSLHCARMEL L) L LT, ZO20IIdHFALIMETIER
CBEZZEMERZEELZTNEZLZ2VOIC, SORMIZENLZTONE 2V, 72505
[ELw3E] ik, [HCD ) B TRALRALZOMERHELTWE, ZLTIOUIZEFIC



(48)

WA b5 EHE LTHAESL](484-981) L) LH 12, [MER] ITHATLEHIZ
MHEVWAT Y EFEOBOERLOTH S,

3. BEZOHL — THT3ROEMFT 2 R0 L DMERS

Pllokdiz, Boid BT AB0] & [ELVE] 08T, BLORTET AL X
ICIEEBEE B Db DL D7 b THR—TADICH LT, T8ILAW [ELW3] T4
bbb [HEFT 5 R0 & LT, FfRITEREEE b D 26 THR—T 50 BOROR
BOBBIZOHH L ALORIBOEH—THIETHbL, ZITHELDIE, ~—5
VA E OF—OMEE . — ADABOHOIZ ) B 125 B EGIE L Em & Ox 7 % Bl 2
ZETHDERBIC, ZADAE (BB WVIE—ADAE LIS L D) OB CHEAR % B

SRz HC & RABMEINERIIRT. L v v | EilRED S BB RS~ 0%
HOmBETrHEEZLBLTVWDEIDTHS, TORICERLENS, N—7 V07 EBH%E-
THALZEIZLE D,

(1) TEIT2RLDE — BCOEFMELEMEALTESR

FEFHTLRL0E,. BOTHALLLE, 2L 2ICHMBEEE V) EENZ DO E1HS
DERTHDL I L 2> TIV DA, L2 LEBIIIENGICEUT 2 V5 Th o, 8%
5, TNIIHMBRBONE 2 AS CHEWIIRETELLEXTHEY., 2ORYECD (HC
WlZ) OFDARENTH Y, EEMNBEBO T IIFEREN L2 TH L T HEELY L > T
BHTHb, 2h5 ) LN ERS L TIE, BENLREZAREN b0 ER
L., BB R B O IERE M R T LR v e T BB ERAR . L TL B, fH
AR EC RN 2B EAREVES TV E LTH, RIZESDORLICESTH
D, BHLLTONEEZSVERLTVLIOEDE, ROTEITEBNTHD ETRT LD
A HEM 2R ERIE. €O XD RIRL W HMER M & RE L ERNIE W R R b 0 7
W% S OIERSESL ] (Bose) TH Y, HEMELFHELTVWL02TE0%) L T5
[153 | (Heuchelei) TH A Z & % BRIV Tn 2,

D) IATET 5 ROONEIZB W T, 2 OMBITED 2 & RO & 57 L
TWBDTHEH, N=TNVEZO Lz [MBORENEZZS OIS 2 HS UTET5d D
ELTORL) ORERRMEBITEDREN: | (485-983-984) Lz, D& DOEMRICBIT 5 EE
PEEMBIEE DI Z . S0 EROMRICEITLL TWb, 2 ) I TITET 5
BB 2 5ENEROZEDITE T 5 RO § 5 Mol ZzE#] &L LTHT
(LEEENEDTHLH, TOIT LE#D [H|FT2E#R] TH D,

(2) HEFTBRLODE — HCOHHOLEMEICERT 3

LA L, EEm 7% EBATE Y A RO HETF§ 2 2 & TR L EE I & DXL
O TRERVEN=TIVIZE) o BT, #{EFT 2 RODEHEDO VBB L TWw b blT
T\ #EFT 5 BB ER, FERMICATET 5 2 L27% < £OIRL FEV L3R



(49)

ZhEo T THIF] $2 2 ICBON2, 20K, #EFT2BLAZ0MYFTET 201 [H
SOFER] CTH %A, W% OB b Z A% (E) FROERNE ST
LEoTWVaMY Tld, DL OoDBHAEIIE V) BB LAL L ARV, ShLMET s
LAATEIT 2 B IC & o TRBRS N T AVIRY | 47819 2 b & ABOMEIE, —HiT
B G ERICE B C2RARVDIL, FRICATHRVTVS, B0, EEkE
BYLHFTHELL, FHTLRLEALSREEHLITYE, 2F W ERHTH2IETD
HBEHACOMANN L EE Lo THIELLI ELTWBIRY, #FFT 2 R0 208
BWEHEOEL BN L & DI EHFTERV, WFTT 2 BT ERN A BBFTTH
ZORHIL, ZhEHEL I EEFHIRAL) LT, HHICOVTWLHFESTDH,
FRCHAI S 22 S IERBFERT 22 L3 aVv0rErs . #EL BN LD E LT
WoTWD I LIk b A, T8 2 BUOBE I, FFBICEA T 2 R +
ELEENTHOMECTH MM EHEL TR TLE ) OTHLH, WRNEEROEE
K, FELAVAORICESTLE ), 855128V T b Y A EEE & ERE L OB
LBDZTOUARVOTHLH, 2RI 0hb O FHFT B FO I IEBEN 2 BT 2 BEm
BATEIE LCRTMA &) ICERL, 29 Lz FA s e HHds 52 s BTH
HZLIIAROLVDTH S,

(3) BEOHFLICLBHEEAS

29 LTHERT 2 SO S ATEIT % B E S FBEIN S L A= VIR E ) A5, T SICHLET
FHEHRDZOBENEDS . WIE T ODEROMEAROTHEMEEE XY, BFr L0
BT T 2E#BTH L, L L, A=l L T, TOERIITHT LS WICHSOME
BUPE & EEYE & AT B S L AL, B ETHL I LICATCIEDNTELRLT
HEBO I, HFTLEROATEALBEEBP LTV AREXERTHL 2 & Ll
FTHIENTELDNOTHD, T THHTHELE (20 MFT2ERLASLED) 7
SERAEBLADNS, T2 S0ELANS, HFETLERICH- T, HE (0E)
BEHL, ZLTEAMTFORL, EBICEAS LA LMBICLEZBOTLES0OELS,
HAOEDIIEE L, SOEYICBWTHS L ORSEEESVEDL, (29 LT) AEIE
T 2E)CRBEAH EMETH](489-490-991), 72A%, HEFT A2 EHRIIINIIIDE L &
Vo COEBI 0L RREZHCLOREMTINOTHY) ., ZLTCHSEITT xHHE
12) FEIEL. S51CMF & osifmx lZ a0 257 L00REE £ (490-992) Th 5.
HEL S, WFTLELD [ELVI] Ths ) L5458, FEZERG L THRBOME
PxkbE 2 BELRD Y HOMEI, MEANEEICHEI LS 2TEE LRV D 5T
Bo EIADME T, BOLTHLIEY, T2 EMEHED ) bICHB 2 EBT 2478 %
BETHIELTERG, b, [ELVI] THLIRY ., HiFT 2 EikE 2 OFE & ik
TEL, ME—OMPOEIE, TS 2 EMA A 5 ER T 2 RO OE L &
ARAC, BT A EM L EHS L FA—OBMTHL L) ZLAROLILTH D,
FEIT 2 BRI T CICHCOF B HE L CHSOBHE M ATAZREL., 0% %8



(50)

W EEITED TV, 05, TOL) 2ERHEOBm 2, #EF3 2 BRoBIII, %
v 2556, fEFTAEHROFTH, 2) LB BN L DI - 72THT 5 E#D 9
LICHG L E oK AL b o7 RLERBDDL I ENTE D, 245, [THT2EHROR
LDHEEROD L) ZLid, #EFT 2B [T 2 8L ZoBBICEI L T b H
FIED W72 < 75 S & ] (492-995) LT, 4783 2 B2 [# L | Verzeihung (492-996) %
2B ERTDEAN=TIVIEE ). MLEGZALEW) T LI, RWITEL LTER
LTWEZOITH IR Bk o TW0bEW) 22RO, HEDP SN -HMEERD
VHICHLZ b o TWcHCEMEL T, HEOMRIXHOEH L /2R TH L 2 L LK
BT2HLEV)ITETHD, TOFLICE->T, fEFT L2 EHRDLHCOFEMICHEHRT 2 8EE %
BT, BOERMOVHICHEL I LN TE D,

ZHLT, ~HTEFEHTLRLE, HLETTOEHBIEZMEL L) L4285 2 B0
DI/DZ WO BRPICHGOEDOLEZR#H L, TN —HT K HTOBEXROLEHDOS
WERET D, 5T, WAFTL2ERITHT2ERPEHCTFIEO LD TEMT AL R TE
CICHTHEBELIzDb ) TV OEOL RO, [THT2B#EED LB L MEEL.
FLOSERG5 25D, T LT LTWAZOORLDEELE L THRIZET 575,
AN=FNIEZO [FFOFE] LV MHEARRIC, HEMISEET 5. BHNHK -2 5Em L7z
K, [Hexkst] 2150 THh5%,

HBEDFHEE V) O, EETIHMTHL, oML, [HEELZD
S ARIRMAEML LR S 2 ] BEEOMIE) . ZOIER
DHODI Bz, Thbb, [AFOI L E#HIHIIATO ) bICHEELTY
BAAGIEE L L TR S 2 2] (FBIOME) 09 bIcHBlT 5, —
29 L7ZABEOFEDS) MEICARELHIZ L THY, ZOKELDHH 2Lk
DRI 2 R 7 DT D B, (493-996)

A= KA OB & L2 0lE, ZNSOERMEREEZ 2 7% 2 72 HRE 2%
EHLEVIREL, QHUE#RE ) LOMEAREZZR ST 2 &\ ) il & % [AEEIC 72
LTWBERTWENLTH D,

OZ 2 THLLTWAZo0 RGOS E M & @52 B COMBITEIC B CHEER
WE—F 5, FEEICBVWTEENIZK -T2 LV I)ENDRH 72T, 556 HE]
HIZIZ g @ & e & 2 22 2 22, $4abb [HFk=HIKL V) IR &
%] (494-998) THh o720 TOI LA L&, COZOOHKIIHEVORLENITD
BVHEEZRFEL T, D208 — L7 [HEMNZAFRK] (494-998) I2BFT 5, ZOHKIE
CHET 5 RO ENFESE 20 ES 2 HNEE L L THFLSE TV AIRRTHL I L
A, TEAFEICERT 5 ROIEINESE B THSPHEN L TwD 2L 25,



(51)

COZLEMoTWVELLEVEDOHDERIEL, HCEZMABIIE oM TH Y, Hixt
DERTH 2, LIzhToTA—FLOE) Mk L (3, $—12, 0L 2EH%EE %E
P& OMEB TR T b WRMEMHE SR S AROI L2 EKLTWD, @l L,
COREOEDOOACERIIITHT A RLEMFTIRLLEDFE—THI00, AN—7Vid
ZOM—% oD HCEROMEARYL LTORRT 2, 72405 I OEBECIIM R & 13,
HERBOMEABIERL SN DOTHLH S, HAMEREDZ L2 EKRL TV,
AN=TIWIZE S TIROE@QDOMEIRXF—~TH > T, 7272F0R Mz FEHE S5 HIED SN
WA BT o TWzIZT E v, BRI ARIGHAWEREE —KLL, ZOHCOEERDH
GOFHEMRIWLTH L EHARLZE EIZZ2ORKEHD [THS] 2B DD, #Mxthe s, 2
NAEHREBREOME T 5o M7, EEAHHIE. £ O 4 OBE % HHHE CEHRICH
SFRRLZZ LI > THES DI BITEY . MBI EKO D % 2 Thike 2 E THNE
L7z SUAHEMOBEFOWNETH L, SO DODFN—FK Lzt 25T, M X
IR FOEEFETT,

COMKHEMZ 2, TRTOBIERET 25— ThH 0. JOK—% ZN75F TR 754
E, LT AMIEOBRTH L, COBRFEA—7VE (S THEERRZLTWS D
2. 2Rk TR [X L] Ja) EMATVS, — RO [X L] ohrTlifoak
BHES AR L CRET A EE2RDLDTHLN, 20 [X L] Z Ml E CIiEE
SNHRPELET B L THo T, TOAKIEZD (CHELVIRHO) HrTLHT
M1 220, HA0RetiMEEf T oL ihoTHHSHETHE E VI HEE D
5 TWVh, — ZHEHCIMEATH L 2L 2> TWAT SO RO I HE L
TLABMTH 5] (494-998)

ZOTEL] EWubERELHEELOHE ML LTOEREZ ~STETHTIT) —-Tdh
). HORMENLEHCERE LCOBMTH 0, ZOBBTIEZNEES [ AT
DEHZTOE ) BRENLEA (BE ) 2 b b0k BREICE Y EoT0d, #
ZTA=FVIEKICZ OMEARO TG, EEEZ R L, B S HBEEL ER0 ) b
KR AD ) T2, Tl ZRAFHROFICHEL T AL &, Y)W REEE L 200,
Atz 5 IEZ SRR, ~N— 7L OPEIiE [HEER] Ths 5, Lo LEEEER
RIFAE L7 e ZNEAGET 5 720 QB () b F7EH LT, LzdT> T, A
—FVIEZ I TREFLERRERBETE 2V, BEREBFOGKRIETIEZHVTVE, 22T
Wik, COfEkzR) L7012, ZOMEKROFIED [Hi] 25 5T b, BERLA
— VAT E o Tid, e R L E L ORISR EY — FRICBWTTIEH 2
A FHLZDDENSTH L, L7zh> T, AIHMICHKI L T 5 D0 B ORI,
T b bR E BENICERT 27201018, ZO%—OBBETH 2 MOEREONE
CBAGAE RITNEE S BV &9 LTA— I PO ORI KR % Mk 112 55 o 5 AT
Her LT, BEOEHBIRE RBEOBEBRE LTI P52 L1k b, ZOMIIEAT
TOHEL 2D,




(52)

5| FAR&EC

AN=TNVDOTFAMELTE, UFOLDEMH L. GW.F. Hegel: Phdnomenologie
des Geistes. G.W.F. Hegel Werke in 20 Banden, Red. E. Moldenhauer und K.M. Michel.
Suhrkamp Verlag, Frankfurt am Main 1970.

HEOEEEE R, TR L 28 (TR LS], GlFE. <> 1971, B
1979) DEfFZE T F A FOEMDOH LI L TH D, 72720, LI TRTEZDLDT
BH5o

p=3

1) ARFEZD EMHLT] ROESH L TH Y., U ToMBOKMHETH L, 1. [~
—7 ) RS ] eEsl — 20 BaBEE] 25AaE S 23RS
ROh L AR L OB S | (IR L THARER R EBE AR E] 6305,
2001.5, 19-40H), 2. [~—=7) DB T] 2B 5 [EHRORHRDT ] OIEL1E
IZOWT —— FHNVERS N VEERICW 5, T FEOREE LT (4 [
53295, 2003.3, 41-62H). 3. [AN—=7 LD [Eilkixbps] &) HEomY —
[ GaE] - [fEaw] ISR L Thze [EMERRY — %] o BRI 0w
TG . A, 4533%, 2003.12, 23-41H). 4. [THEEREM:] 13V h 7 AR5 % 5
WO 2 DN A=) TG 2B 5 [HERYE] foffze ] ek
349, 2004.12, 11-49H), 5. [~—=2 ) [MHL ] 2B 5 HOE#RO
e [R5 [HBuoBLy] ~omEiE] (e L%, %355,
2005, 1-22F), 6. [~—=7 ) DML TE] [2BI1T 2 HUEROME & [ kR
Mo KOG Y] ~otmB ] ek A%, 36%5 ., 2006, 1-51H), 7.
[T E ] - TEME] WICB U2 EREOREORERN — BISEHEO VO TR,
BB VTR S EEAOHL L [HZ20b 0] & LToktoAs ]| (0 [
ZELHE3TH, 2007, 1-37H)o 8. [EMRHHS L EMEHR — ~—7 ) T35 5]
B2 TR GORGE DG OWT] UG MAAZE, 53875, 2008, 19-38H),
EHOMFEO PRI O VTR, #F TBEFELHEH — ~—7 v DEMEHES] 2
Bt s [B#ELFEOE—E] ORBESIZOWT (R [H3E] (HRE %4 &, %
537, 2002.4, 126-135H) IZ/RLTHWV,

2) TOHT, 77 AWEEOMRED O RONOBITIIBITORE LR L TBHF, B
BHEMEFBOMBEOMRTIEZ VI &, MBI 2HBBOGH BB BT LEE
ENRXPTERNWZ EEHHATLDIEH - &L TH DA (Gram, 1978: 312), DKW
TWwWai) ([F310), 22 TA=FADBE->TWADIE, EAIHIMEEE B 5O R
ICNE L L T3 457200, BENACERIVOERTHL L) LTHY, Eilko
HYVHOERTH S,




3)

(53)

AR) v MERLE [ TICHSOREEME Z 7% 2 72547 ] (Hyppolite, 1946: 481/253)
LIFL, S5 [MEADHC» SR T 2T HOHAZRET L 01E, NHOELD AL
THAENS], COFRIE THLDOEROL P TERENLAHE] OZ 725> Tw
% ([[479-249) ZOMARIE, Himm & L CIEHTHME H 5w 2 BEMORE & § 5
— N EOHEIY & L TIMEWTIR WD EDS, 29 L@RO Bz, Bz
LTL & o 7Zzfikd At & v ) @ 2 THROTFPIESRLEND 2 L1k b, ARIZZ
DEMREFZRPEVRBTZ2MAOZETHRIINER S LWL, FLZOEITIEAN—=T N
DBEAE L TOVEDRRIINVEATH S,
INDBAN=TVOBBOBHTHL I L xIE>E ) SEL20I2IE, N=F VYD) iE
TCLES723 )V Eo0WEME, ThbLERORBMEORIFE THL L) -
LGS THRLOPFARTHH ) CORBDLETEZL L, F—IT, SEZOD
b DDIEERN 725 @%ﬁ&?ékwﬁmmiﬁhit&woE;t@ﬁaﬁﬁ%ﬁmt
LTHVMIZEY > TwEbDTIE RV, & LASENEEMEE MAEE Ok—& v
IMEED > TVEDIE, FSETFET LD DB & v ) EERW 2 /8 % 55
ZEORME LTHEAEL TR WRIZ, TNE AT T - LTRHAT L SEL A
?Z;:tfﬁf“%%ﬁ%ﬁk%i%&éf‘%é’)o Bz, R CRBEENICZ D
BEPHRELTVDICH22b 5T, [ZTFRFTETH L L) R L HHT 51213
SHFLCHMIC X o TR S N7z B 0 F B 7 HEI A5, ﬂt%ﬁ?ﬁéﬁﬁét%z
o THHEIIICHTL L TV A NS EERZ DI ENTE L, 20, SEICHKIT L TER
9 7% 45— EBIASHL D) 3. o TV 2 A5 %@ﬁ~%&bio®f&of\%®£ﬁ%&
MR LN T LE o2 ZI12, ANVOBEOMEETEbN L)1, SiELH
RATREC 257259 ZLTHEII. £ ThHHU L, B Zwik T 2L SiEL
ZRBDIFZERTH > T, HICABOHRWILFRELZ KT 2L L >TwE b0
T EAEEN TH L LEZ LN,

TLAMUEIICEREZBERE T2 0RBROBTFLEL LD TH o T, N=N=T AN
FORETH DL, N—N—TADTAI2a=F—Ta EHRlI Mz HICEEEF—
L. A=T VRN AD X ) ITEREITATT MO 27D v, 72 L2, 1
ZH > THHEMWERMESZTEIETLTHFELTVL LIRS LIEH LM, &
AEARAMYIC, DF ERE LTHAT S Z L HEMNEESELRDOTH L0, TOHE
THOSIIATHICHET D LR SN TWD EEbRIT TR b % v,

[ZLVEE] WO RKRFOIDIEITT—0 [BERLERFIIOVWT](1793) 7 — 7
[ELWVSOEAH](1796) 1I2H b, FNWZIIAE) v NIEFNRE L T—=n5Z -7z
b D LR LTV 5% (Hyppolite, 1946: 495-499/276-282) . [HsHIH R %] » [HaAE]
EWHiu < Y EROBRO—EME L THNEDITA 7T 413, TNETr—72 71
FRRA L, 27— A(INA ) v TH Y - F 75 =T 1 7)) ~OHH
THbH I &% FERT H(Gram, 1978) A K v M 251 T ~< v b v —([FEE%#ERR])



(54)

LFET BN, by aldEnEGEL, 7170 [HER=HF%] % [E4] 124T5
(Hirsch, 1924), FHEREDS—HT 2013 [HEEHKRFY | Y a— ol [V V7
=W TV Tav]) BT ETHY, T2 I 7)) - ) vk - a5
VIvFrrFh)eanvsy—yr((eax=)trr] [Ty XFZLVRADE]) EDE
WRITFENDL, N=FNVOEXL, FEOUR VEHRHTHHT L LV X DIT, AL
THELEEFNEELRENICHAL L) L L0 EXONL, BB, LY a
(L1800 42> 5 1806 DM AN—=T VS HEH 5 WX EROBEZHEZLz0IE, 1~
CEFRLEOBVOBETH LI EEFRAT o TNITIIFABFETE BHY, FRIZA= )
772770 MRICIE [ELWEE] 2REODDEER, BIRFIIBWTEL L
BORIUBIE T/ v ) ik, BHEMIZHFEBICH FE L2145 (Hirsch, 1924:
267-269) 6 I ¥ 2D FGHIFALR (1990) & 25,

B EOE A E KRR O R AR R &85 & ORIETH 012, [HHEAROMEL
Intersubjektivit B OME & L2 & XfH L8 & OBLEMME L & OMEICT ) 2 b b
LA, AN=TVORBICEEmIRGE DL EFR 5] EMOTEEREMEZ LT
Wh, ZH, FNICHEP2DLSTREIT W [LLALLTLEZF) Tldhwv] LIh%
HomEL, [HRIZHKRTH2005MFKAE B L CTHL LT 5L, HEMFMBILTH Y
fiFk s — R THLHI L2 bERLIRZETTHL, ) Thsr L3I, Hefen
ML BICEINTVWAZ IR D] b= VHEICEIDLL (TR OB %3]
1971: 1598), LA L ZOF 0 21, AREREAERTF 05— 2 OER D % 2> CTRpIME & %
BYEEEH—T5 (e 2HBTIOTHL0IC, A= VidTh e MEAROME
TERGDHLELOT, MEABRPMEBINE L @I E OMEAR L V) FRE B, HIZ
— O HCEEDE % . M5 05 EE (A ERCHMOER) 22T L) 1T s
NEPLTHE, BTORMOIEHIZ, WOOLNLNEMETH 5,

SEXH
Gram, Moltke S.: Moral and Literary Ideals in Hegel’s Critique of “The Moral World-View”, 1978.

in: The Phenomenology of Spirit Reader. Critical and Interpretive Essays. Ed. Jon

Stewart. State University of New York Press, Albany 1998.

Hirsch, Emanuel: Die Beisetzung der Romantiker in Hegels Phanomenologie, 1924. in:

Materialien zu Hegels “Phdnomenologie des Geistes”. Suhrkamp, Frankfurt am Main

1973.

Hyppolite, Jean: Genese et structure de la Phénoménologie de l'esprit de Hegel. Aubier, Paris

1946. A K ) v b o [~N=F WSRO AR EBEE] (FTEEHR) . - T Sk
JE. 1972.

AP — o [ A= OVIBT L & Bty | (BT © BAR ok ftbam TRl N 1 > Blaim) 555

&), BASCE, 1990.



HARBER KRR AT 58 40 7 (2011) (55)

S
=
5

W)
e, Bk, 3 Ea—4—

ST

Mathematics, Nature, and the Computer

Hiroshi WATANABE

(20114E1 A 12 H = B)

B HFELARLIVE2—F—OMb) GRS, BHEREOEACHMBIT 5, AR
LR T 2L LTCOMEPHARF L L ICHEEL, MEOMFRICTI V2 —F =%
M3 2% L9 12% o THIERZOBMRGA KT T 2 8%, BENEIEY — FE2L2 TR
T2, EHICHROEHMEOBIRZE T 2 T L OO RMIRMEZ Y FIF, Z0 &%
AEZ Do LM HRBFERME LaWEESHEMNS L) ICTRL, EMHIERTEN L
VI KD b HHAEE A IR A,

1. BL®IC

Ba AT B AL, H WO RTINS 52 L3 Tldh v, B¥r 2
OBE, S, BB HRZEOHSH L OBRICBWTIRLZ S Z L IE, HFEEZ LI VFEVDDIC
LTLNb, TORMOEMIZ, BFEL VI AOHIZIOWT, BRBFEOHROHR T, 2 Ea—
5D EEBEZTHBITA22 L TH A,
EIATHEFMEICBV Iy Ea—s—% b wn) iz, ~RMORERED 2w
PDLE)THB, LALEZHHTREVWWAWALZMELNDHY, Tar Ea—y — I35
WKBWTHRERLELZOP, E)WVI)BHTUEICILLZONEV)ERbHA ). FFrLar
Ca—4—0REEDLIICRLRE D COXHICH) L&, A3 EE Ty
a— ¥ —OFRTIE L, BFELa v ¥a— 9 — L HROEBRERLARXTH LI LIZHK
D<o SHIZZOBRIID L E, HARFOREEZHTFICES ZLIZb 25,

C DO/NHOHEIE (2 Hi~4 ) TlE, AOBEIZBWT, BFLEREa L Ea—F —2TH W
DY EI T T, FRENHMTIIESNLWVE ) 2B PR E AR LSS
CEIZEB L, ORI L TITS P A FEH#T 50 725 FGH~TH) TIE. 20

HARERNKE - 8% #E%E  Department of Mathematics, Nippon Medical School



(56)

ZHEOMBRE AR, SO 2RO EOLEL B, WRE BT, REEZEL
TRz,

2. BELER
[54%5=v27](1997) L\ ) BB O HAFETHZ LT TBL LAV LiZKow7z, i
AORKINZAEZE L, i L T 7B g s G 2 T, [ 2ok LS 25
Wb 7IV—IIZORPAE TR 5 N7 HAi# 1L ‘mathematical consequence’ & & 2 5 D72
VEOE EHARETRER [WHENGE] 1Sho Tz, Mok s FillT 5854, THEK
«1ﬁ%t@0\Bﬁfd%@t@@fwé@f%éoﬁ%ﬁaﬁ%ﬁ R HL ) ZED
PRIV, EORBTHELMPIITNTNE I L RIEL %,

HF & BROFH 5 — 1R

JEEAICIE, BRI EI W E A2 5 2 &R R HioMlE L KSRz S e e LT
AL7ZEV)BRRITEHR L o TV D, BFOELORMD 1 =T I2B0T, HALW)
FEELHFE V) BRI P BB DV T WD TH S, L TTIVFE AT A (I 2872-
Hi 212) A% [T a0JEH ] 2 W CTRIEOMHE Z ko745 & . $e & B0 FE
B REDEREMR E TR EINTZLDES>TEINES Y,

FHEWVDIEY

IO L) L BROBRIE, 17 1S 18 HICBIT S [h5] oftE e L
T —BEBEWDDIIR D, ) L1 (1564-1642) @ 48T (1623) 128 N5 KROM
BEDLIZEATH DY,

W, HOWMC A THAR TV EALE, [T4bb, T 0nh
. FEANTUZOTE, L, $F20STHEMML, 2218l
TVDLXFERRRT DI E2FE RN E), BEETEIETA, TOFEI
HEOBHTEIN TS, ZOLFREMAT. M2 OMORMERHT
HoT, TNLOFEVZITFE. AHONITIE, 2O L E2HFETE
BOOTT, Tha LIS, BOREEELCSTE 250 TH,

HROBRBFIE, T LA Z2EF5AEE ) &Lz [EXe#E] o B0 2HEHrh
TWwh, [Bif) b [XF] b2ofEE L., (%] 3EFTEIRAMEENL o TR
WLHOD, BEWRLST) LA 2E0HmATHWEY O THDLH, 22T, [2E, &

W2y BERIZEARZRAR LEF2 00 L) BERM2VE L THIARRII RV, 20BEZIETA
FETHA) LEBULREZDNDH D ELEZRVA, DVID X)WL 2513885
T EAE BEICRE LTk,



(57)

< <
K1:3207J020)4\0»

BREERT 35T

HR % REIR T 2 HFEOmN R 22T TA LI,

B 1EHEERMARZ SV EHWTETIEIZLT, 320N ) A5 TWBIKREH#H
Wb DTH D, LLHMOENTVDS LI, 3 20HDD Y GV FEATIUBE O] i
AHVWTERIAT LI L TEL, ZOZLIMBAREFHEEILZNL ) THLH, KBI2EH 7
By TTOONEVIIHREAITH ), BADPREZO L) Rl xEAZOP L W)
EEANHORRE AT, i), FATIUBR O Ak L LTN7 MUVHIZ 0 5 HiH
ZEDOT HARL BHAITHHH, ADWEDLDBDTH S, b, ADEDIZNZ MLOF
WEHRICBUT 2O 5720 =3 L CTwd, ZHIEHBAZES ) Y,

HRZRB T2 BFOME L ) D EO2BIFTAH LI,

KEOB X AFMICBII L7274 2 - 77— (1546-1601) DGR 5. 777 — (1571-

LV LDTHEY, [KGOFINIHHEED 2 FICKILHT 2 %06, HEOHHBEIZ LD L) %
LD D H] &L —(1656-1743) IZf b7z = 2 — b > (1643-1727) 1&. EIEELS [F5MIHA
B2 LB 2D NL=DENT [E) LTENE 7200 LRV, =2— b 2id [F
WD horzib] LE220, 20 [RH] 228K T2 L) I L—IZB B SR
THUCH 72003, =2 — by OKRFE [HARTFOHKFIFEE] (1686-1687) Th b, ZDHT
Za— M BoRFEFINCED & TART =Y Z (Fi 262-Hi 200?) O K5 O # AT  % Bl
LT, 7y 77— 3R TTAHEINEOBBREGRLE TV b, KEIZTRa =2 Z0EME%E
PIHLTVWDEHDE) TH 5D,

hZEWMATENZF

ZIT, Za— M OHFEIIOVWTOEDEEL TBEWI LD D, =2— b rAs [H
R OBFERFEI] I2BWTERME L TwWa0Id, [HHOBME ] ThoT [MOESF]
Tk, =a— b INF LMD FOM )T E2 o 7205, Bh 2 LICHFITBWTH
SRESFEEHCTIEN LW, MOESFEE AV C=2— b ONFEEZFHR L -0+ A
7 —(1707-1783) TH V). ZnHs [J1%] (1736) & L TRESNz0E [BREZEOKFNIE
H] 225 50 SEBROZ L TH Do NEMBEICHTE =2~ Y OFIZE DO T LR BADOF
ThH BN, K4 ORI L TENUET 2 HEPEFNERIN TS, COL) R=a—
FoDOTTH=FIZOWT, IIRFEREIZAD X9 ICHRFET 55,



(58)

Tl [Za— b OREPEHEICH LTI Thir vy 2 L] i
BRI MEAE O ERIPHEL I N TV R nEWnW) 2T, Z0F F Tl
T1%% L0 % < OREIZE AT RE 2 UH BRI B S8 5 B35 T
WD TH 5,

EBILAREZRE I LU, A A7 -3 [TI2] OF LR TRD L) IZEXTW 2,

ez [TBREZORFWER] O] REDPZE IR SN TV FHIFD
IELSZHELZELTH, HIZZOFMIZOWT o 2% Fik 2 #3
ZENTELRVTHL ). THWR, b LLFELHENDTPIZER SN
72 HIE BTS2 X0 A a2 AT 7 758 TR L T A
ZOPED, TNEHDNTHSZLEETEZNTHS )0

WMARE DI FE BRI TERET A 720ICRETH VD, TR LR, MO
V=) m%%ﬁtfﬁ%wﬁ%%ﬁﬁﬁ%m L7zDTHb, HELBIIMAHETF% bR
HLTWhDEH)THb,

EZAT, Za— b LAFRODDEDFNEDL HAREAEOHFETH LB IZOWT,
{2 RITZRD & H BT W 510,

HMAEOEEO LT 2 VIE, »ABREILERKOY 4 Z b b =a— 0D

BRI E TOFERICHETE 51 ik“f“%of:c&%o“(iwﬁ% LNz, 72
72l RRM L MATESFR E TIEE A TIZW v (RS HEHEE
. TR T4y 7 a—RREEICEE ST, ERHRM A2 S K
SBAMD Z D Rpozns, MBI, MBEF 2 K E CFERE L
072,

MEIBD EMTOBEZ A L TWedt, MEDVPEWISEORRICH S &) [HGTEDFE
®¥%$ﬂzfij 1t thﬁ/ﬁ)ﬂi&b\& PITnb, 56| %Dﬁk@ﬂk*ﬁ?kU)% LVaEwn
%73’)0

BREVBFOHF - 5 BAR
ZZET I -0y NI BWTHREBEFEOF 72 R BRI BGL L e 2 AT & 7z, 3
COEI, TIRELZ LT FRI G L ) T OBEMBZHET 5] &) BRI
RIFHPEL L 72D TH L. AL, BRBEPE L V) FrETRiB I, ThiliEonT
EREM R TENURIZ 2 >7272012, BREBEUOEBZEZBMICHETE L L) I2ho/2k



(59)

F250

LIATT T I—E, wbhbwWwa [7 77—l 1CEETLENCHA OB LLL Tw
72l BHEZEEREWD, Iy —37 03 75— L &I R, KEERORE %
[IELTERAS 5 DT 5] L) BEFMFEREIED DT CHPAL L) L LTwd, b e
DM ERN R EE T BRCD DAL SN, [HFEHATH(TATRX)OERFE] L L
TEIZERZ b > T2y T5 AR ORBEE2Z T TWIzEEbRTwWh, 7277

ERO—FTH D ETHMOVBVARITEHEEIN TN, HThWARSHEHZEA) Ev)
BT CETES R o2 RED &) BIEIZIIM 4 RiEmdnd 505, HEIEHIE

ZTO—HIKG 2 EESMT 2 2EHICTHEZ NIV D720 THH ) EHIZT T T —
&, BEORESKEG A 5 OFIEHERED 3/2 Sl T 5 L) FFEL LRI, K2
DFHPEZ FHEOFMPFOFEANAE DT L) LMLV D, TTIZOE 2y TTAFRD
B R TNLZ EPTEL ),

EFNICEL 2 ERDER

oy I7RAERRT 77 =0 L)1, FHOBMBHRMESCENTEEOLRE L LT
FERAMEOT LB, BEEICHRRNT SO M SRR ORRE L fbe 2 BT R 5
Rohb, FLAROIEL FHWERENFERIETOIT, Z2ICHROMM T R LY 55
A, BRAICS Vb IFTiEZn v, LA LEARENEE»OE. 2o k) 28822
DEFORTHIET S DITIETr %V BARPEFMERNI R I Tn b v ) BRI,
HADPHEDOFIICER SN TV L W) LI EFRBRICRRS 2 WEEZLRETH LY,
MBI ER SN TV 0IEEATIE R CHAEIITH ). ARERIL X, wbiIZAD
BEMFIBESNLHENEARTH L, COREMHERE [E7NV] LS,
HOZOTEVERE, Ha—a v /BT LR E BFOBRIE. BROER
BENEETNEHOCCHBT 2L VIEBRTHLES LD, L. ThEdh < T THML
WGP O ZDE LD THST, Za— M THROETVEES ] L) Eilkt
Lo Tt wnd) bl cldinid,

EFIOHRA

ZIT, HRAEWVIHOEREZENTETVOMBIZA > THRLL E) 25 )7 AL, JID
DN EVEV) PEAEREY ENT N2 MVOMR] ICAY ., REOEEEHI L v Py
VERE SNTC [MORESHOMR ICAZDOTHD, ZOL &, HROIRS NI 2%
il HARDIRD O oHE S B TERLE N, BFEOEMLE 2D, ZOFEKRT, AH
EHADROHEAFAZ LT o TE Vv, A AMFEIAMOMBIC N EATHY), B
PRI 720 B & EH I 7 BAAR O 20 WATRYSEIC AL % S DT o T, FF R HRBIS
WCEBREZZITZLDTIE LV, Ll L ABPBEANLFZRLEV) 2D RITN



(60)

W BFIERONER L BTSN G o /2@ W2\, [FIR] I EZ2DBENIELETH H
59 Do

3. BFLEREOELI—42—
IV Ea—F —3HFE BROBRICED &) B L2 5 2 720, 8RR ay Ea—
Y= BT DD RIZINSEDZ LEIZODWTERD,

EHROB=

20 i, HARZOERICTI Y Ea—y -2 BT 5, ARy 2 —¥ —
ENIAC 2MESN72DA5 1946 4E, ZDOHT 0T T AWEER (bW 74+ ¥ - J A< #) o
¥ a2 —%—EDSAC 2MESN/zD)5 1949 SEDZ & TH Do

T2 — 5 —IERERIET DM CH D — IS [1EHR] L IINRELDRICHET S
AR TH ) HERII S PO G Lo TEBIEN D, RORELLFEB ) EEIFRRL
T3 LF25bDIEIMEREEORAEUII R VD, REKITERTIE 2V, RIZHT 5 1E
HIEROREOTRI TR IFIULR 5T, BHT 2720172 LEET LM, (5] Lk
i1 & D DFHFNZ A > TROKEISHISAHT Sz —HORF 5 TH %,
Flcarba—r—1lBnTid, HHREHFEZIALTO LR LHEALT 7O L ADPLETH
LU WIBIZBWTEAFICL o TAEY —2H#HIL, BHEIIBVWTEIAE) —I2&koTH
RAEGHT 2, SNOHOTHEAIIBNT, NROREXFFLT 2HAITEICED S
EDVTELDOT, Ay ¥a—F—PUETLEZTE BRPZVEES THhb, 22T [Fr
FERRTHA] LWV TEOFEEMIERLTBE 2w, TEUTO L) 2B TH 5,

ARNLIE

E —(1910-1976) (T AHEAK Y A 7 2B 2LEWEIC L 261 %5 U5 0T, [HrEEMA
EFNEHIBL TV BILEES L DHWIZIIMLEMICIIMTOEE DL v ] L) HEDOE
AR L. S E O & ER Y AT BT A2 ERE TGO T 2 BAIOED
FERBA L L) R T, ZoMEE [HRIYE] LIFA7Y, 2L C [5F#Eik
COERIED BT T, BB ANRT 4y ZHHEEREDO Ry 8T =2 2 HIFTW
LZEDBTELDOTHEL| BT 5,

BT AT 2B LHHOE®REYEZL-0IBEOMBEE ML IETAHAL, BRPT
KDZFESE L KREL DG L ) BFROZALD FHEF ISR & TW 225, —EOBRE TIIARE
DOWREDEN T, BEIE—EICRN S, TN TiE. ZOMOYEERE T W OPMAE
b THMERREMETE DD ) e TNEIARTEETIEIRWESLID, 20X ) ZTET
MBS A BN ARG S AT A% EET 2000 VL ZE) THh L, EEWIM K
RERE 0T FTHNIISHT 256, B4 OHlO720/Ra ) AAE 23, HIO LT
HEICEFTT 2 20 b T 2R WES S TRICK L, HiEHA L Zh 2 HI#T 5
Bl WIEZITOMED v [HARR] 280 & 2FHET 526, [1HHRIC X 2 H#H ]



(61)

DUREICZ D HHEMIZEIC L THEBOARZEE TE 20T, &ETOHHEAEBIZH S
;tt%OOu@E%T [BERZBHANET 4y 7 WHEERKO Ny T —7 | 2HET 5
DI [HARPE ] BAREWTH Y, LN EREFICHEROBEZ O b 0hY ARG (R
1@J%%%tLT&QTék%i%ﬂémoé%m%ﬁﬁi&é ERFMTHLIZHEDS
. L LAWHE Bk LTHIRERIES 2 2 DRI UE, — RSB HE s 2 7 A
TEBTEL0) ZLIIRA ) BI)ETORL, HMERET L LV ZEITHITHES W
TEONLTH I AT AP A Ea—F—Thhb,

32— DINTEA L

I a—F—OWBIZL Y, BEFELAROBRICEDGE LD, §TICETVEHWCTH
REFLIRT B HERDHL L TW2ds, E5ICEF VOB ZHFROBRIKETL I LI
L0, BUNRBAKR &5 VIEEN 2 BAZBEROBHROFITHEEST LI LN TE S, Z
ZIZ. HAROIWDFE 2N 2 BAROP THIEWICHHT 2L w) v Ialb—2 3 v os
T YA LHKALT Do

HAABIZE ORI IZH R L ERE W) 2 007 70 —F 2 H 50, 2 E¥a—7—DHE
W&o, YIalb—TarbtwigEsorr7u—FrRHEnz2silhb, 22T 1%
WAEHL T LA OYIMAKREL | BH#ErRIL T2 3 v ¥a— 7 —NEoWIIR
S, DLAWHEMIZEE L TwELDL, YIal—Ta VIZEEWIERER RS2
590 ERICEMENEE L TR WVEW) 2L, Blb, HHRE SO [HARRYE] AEE
ThbLEZbo

EbdNhyIal—2aryiZELd) ARRFEDOIT T A LA THo T, BFD/INT 54
AT RV, EWVIHIDIFTI 2L —2aviddl FTEMEFETH > T, EPEHELL ED
IOl EsI&MED &L FNEBFOHMICR 250w b Thb, Loh>T, B
Lar¥a—y—ofRELTE, THIMENZLOTLY2EV. L2LZORFRE DD
—HED L &, EENLRBERICR S, b [HR] »o8F255300) T L RENZ
HIK] oMFEFREVITREETH L, 2F VI ¥a—y—10kby3Ial—ay
THFOERETFRTLFRELTHHTLIOTH %,

T3 INZXE, 9T LDOME

A= —1lLEYIalb—2a ool LTiE, 7ov 3, NRY TT A
£ % IERBRE O AT (1955) KA HTH 510, TIUIEBIICE 21X, % & Rk x BfEIC
XA L TWa A2 OfEEZ ., \EERRE2 XL ZWHFEINZEOWTEHITE 2080
IMETH 5,

7ol Z IZBOBO—iZ ME L2 S H L T o COoREBE, L E ST THET 5 L.
w%Kﬁﬁwﬁ%ﬁMKTmFﬁ~ﬁ@ﬁ%:ﬁowfﬁ<o;@io&ﬁ% BOPTIRRE
L), REERIGICIZ, AR5 OB R BT % & FWIEREE I BCPERIRER 12D { D725,
COMWEIZXVIEMORDOHAPEE ), #BELFRPEHNTELDTH S, 19 izl



(62)

WERE 1Y 7 BRSO § % %00 T O FERNZIE D W CHSHIRREEN O 2 3 L & 9 &
THMEEMDSRE LD TH B, 72 VI B HRAL DI, 75 MR #ED
MTZOMEZHNL Z L2072,

FUFFARNY 2 10 ISR BT 5 & BCFIIREBISE O 2 L idd D B awna LS
T TP HDEHN, ZO S 1ITOT 04 FLV AEATIUEEY . RITREEICETFAREEIC
FDLED D) L) TR H o7z, Lo LAIKICEERIIC C ORME L BR T 5 2 L I3 REHE L
Wiz, 7V I72Bidu AT 7 EAMEFNIAMES L2IEA ) O MANIACT L) 3 v Ea—
¥ —E T, ZOMEELZEHENICTHNE) ELDTH S,

EZADIEHRIRE DY I 2L —2 3 VITENRELEVERL, GOoTFENE0FEED
ECTHELL W EPHONIRY, SHOBERTHMEAROREZE 2 23S T 5 MRIC R
7220, ZLCZoOMBIEESICHoRTERS A, [V F Y EE] &v o) By EEC B
LEEREBRE LTEELED, COBKRICBWT, 20 ¥a—F —3HHEFVOEDL B
VIZOWTOELWigZH[57-00i7E LT, BRLWEREHZRLL-OTH S,

BN, HLVIEEFEED, 32— =2 LBETL0EO0HEAN I D S,
TR ZIRAAA

YIialb—=va YEARUERETHL NS, BFOMMHTIEI R, EHETFETLIFEREL
THESTONL, LALInEFINI, BFEOFHO—MIZar¥a—y -2 w5 [F
SIS EE I (computer-aided proof) | IS b DA B,

RIS OER & LCid, [EARBMZMETY 4 &% H v iudBER o E % 5l
DETEY ST OEND] L) [HEHE] SE4HTHLH. Lo LI 2Tk, sIEESE
HOEEZ 55720 3 AT 272012, 5ol

_L, 1
37y
EROLMEEREZ L, TT 2 ZBEBEEFHCTEHET %,

x = 0.333333 4 0.142857
=0.476190

bHEAAZNEEFL LTELWERTIE RV, 2Ty B¥EMICIE L RS
0.333333 < % < 0.333334
0.142857 < % < 0.142858

A EDLED &

0.476190 < x < 0.476192 (1)



(63)
PELNL, bHEAAINTHER 2 DEZFIHE LA LICR LRV, £2 T,
21z (3B TH B (2)
LV HENFEEIEET S, ThHL (1) 25H5N 5 R%R
9.99999 < 21z < 10.000032

Y FEOBENEE (2) 5.

21x =10
o 10
21
PHELNL,
SN NN

(1) BulEFtHEZ. EUERTEZ CAEROT T, OB AU, B2 RS Z 0O 7

T
(2) 52O R % BT 5

LV TRDFEADE Z 5N D TH S, (1) DG OEBANDFTETARLR I EHMETDH
A, TOWMFICaA L Ea—F -2 b 2 E CHEANTRRICRAZ EnD L, T2(1)D
T EAEET A Tl < ARMEICKY SEN-TRESE 1 2 1 DIRRLMEFETH 256
HDo WTFNIZH L, N\OBGHNEELI L Ea—F —0/87 =27 L CRIEZ R4 5
EVI) BRI B

CO XD HEEBSGEEASEREE T TWA LI A, HFEICBWTI Y- —%
PEETHLIVEODBEELD S,

ESTERIRIBADMEES

KX IR oDV R EEN D Do EIULFTREMIZHOIF L & 2 MGEET 572901213, 2
V2= —=TurIADELSORIELRZTNELRSLRWEV)ZETHE, Lrdbar
Va—%—71027 5 5I20%, SO Z0ICE W70 75 5867217 T% L, C EiE% Fortran
DEHHmarif =%, Windows R UNIX DL ) FRL—F 4 Y F VAT L LED BN
ETHDHLL, EHICCPURRAEY =D L) Nn— Ny 7ORESTSMEEL S 2 ILHET
Hbo

COMOMBEICH LT, BRDIRV—TA VIV AT L2 b 08 a0 a -4 —%
AWT, B27 VI ALATRRLZEFHEICLIY) 707 T AL, #EF—T DI & 2D
HHEEVIEZTEHH)e LPLBMEICRINTEELLSA RV, a0 Ea—%—%2
W VlE OBEFREIIC BV T A MR IR IE L S 2 RAET 5 LIS RATRER 07205, F
BRESTIREEHIC BT OREDERZ. 2D TH 5,



(64)

FRTERSHEREMIE, a0 ¥a— Y — L L REO T UL AN RS 25D T, [FEHZ
fEL7z] EVH)BEEPFHEICR) [CNTIHEWPLAEFTRA 500 ] L) BEMAEL L 2 &
bR FHEMSRAEN 2 B b P &) ED T 20013, TRBEAEIRE VL
Wo /ol TATHD,

4. HIR

BAERHAIZ Lo THEDOERE TET AL 09 & WRKBHRNEZT 70 —F 0 k)12
Bl Z 2245, EEZ) TlERV, Ty Ea—8 =SB 5 —libfdal, 77 A (1777-1855) I
BEHEZ ZH L T/,

HATRAE
2 OOIEDE x, y (R L. AN (GArFE)
= xz ‘2"‘ Yy (3)
& AR GRATF 1)
Y =Ty (4)

TER Do SHIT, oy DMLz cheh o,y L L, ZOTHE ZRY
ZHRY RS, 2ok & AT ARSI R ISED VT, ORISR 5.
COE = ERRATFEI v 9o 213, 1 & 10 23R LT, M L Mg s Ew
WCIEDWTT TR UR LD D TH D, 2Ty —MRICEMRATFE LT 5 (B S
ZPORS %) Z CIMHICEEN T 2 2 072, MEIZZ Oz M2 (BIREZ ET %) 2 LT
b5

A ZADETE
AL [0 L Eh BARMATFIHKR L H LT WwWickw) a5, 1799 4£ 5 H 30

<<<<<<<

L L L L L L L
0 1 2 3 4 5 6 7 8

B2 1 & 10 OREAMRAMFIZIZWHTEs 58k



(65)

1
05
° . -
-05
-1
-15
-15 -1 -05 0 05 1 15

K3: LAZAF—h

HOHIZIZ, 1 & V2 OBEMRMFEE M &, &

1 dx

p— 5
w / . (5)
AFCEEL. M & % DUNEEE 11 B T—8T 5 2 L 2MEDD L VIR AH B,

AR EOREREZEHRLT, LD

iy

M=o- (6)
TH5HZEDHEHENIL, [T OTTERHIPNLTHAH) ] LEZE VS, BRAIZ,
oy (5) &, 1797 SELCR T ADTHRC iz [LA=Z A7 — ] LI 2 i (2 3) ok

S (D 1/4)2£TATH b,
AL F21—42—Il&BEtE

RACHAD IV a2 — 7 — 52 FHVTH Y ZAOFEE 2 BT A2 EROLE I I b, LT
DFERI, 2o = 1,y0 = V2 2 HHIEE LT, MNP (2,) & HFEF (y,) 2/ 50 (i T
%T%‘—Lf\:%)@f})z)o

x():l

yo = 1.41421356237309504880168872420969807856967187537695



(66)

1 = 1.20710678118654752440084436210484903928483593768847
y1 = 1.18920711500272106671749997056047591529297209246382

T2 = 1.19815694809463429555917216633266247728890401507615
yo = 1.19812352149312012260658557182015245069201323840826

3 = 1.19814023479387720908287886907640746399045862674220
ys = 1.19814023467730720579838378818980070873183085585721

T4 = 1.19814023473559220744063132863310408636114474129970
ya = 1.19814023473559220743921365592754367009328079481030

5 = 1.19814023473559220743992249228032387822721276805500
ys = 1.19814023473559220743992249228032387822721255837630

ze = 1.19814023473559220743992249228032387822721266321565
ys = 1.19814023473559220743992249228032387822721266321565

ZOXIC, 6 B H oMY &R 50 7% T—3T 2, M. RGOS
0ro AR LCREE L7 % DIEE. KD £ 512 26,56 & /N B0 2% T—3F o

21 = 1.19814023473559220743992249228032387822721266321565
w

EMREGR

bBEAAINTERX (6) A SNz Tld e v B 2AEICIE, Bl L 134 <
R BB EGBPLEII R D,

717 A1% 1800 4 5 H. fEHBBOEEmZI/ED . €D 1 2DJakhe LT, (6) VMLY%
TERRLI, BAAI, BHEKOMEEZBRNRLS THEERT L

95(27)? = = (95(7)% + Yo (7)?)

DN | =

90(27)2 = /93(7)20(7)?

Em D, HMFEY EHEFEOER (3),(4) LR LEEZ LT,
CCTHEE L TRLMMED S DDIIMA L VZIE, LAZ A — b THEMRMEE T
LEMEEIETL 2L, BHBEG TH D, #LTOELUHER SR L TL T 2 I3BETE



(67)

ERENZ % 2 D720, BEFTHIIEROFEEZ NICKO0E 5 L w) BEEAEEHEZH) DT
5o

EZAT, AL T RADOERICa a2 —F—0horzb Lz, idFhafliorz7E
B Mo Ay ADFHEFEITU L THMZ D DT R BEGROMMZEN L2 KEEE- 72
VD578 THY, AR LEIEIE KM EZ2ETOL IR IZAD, HL5HERET
BRYMFLLTHEBLL 212, A7 R [RIRERIT - 2 EBOFHHEICBWT, b
BMEI RN AET 25000 FM 2N %8725 LEbN A& T W] LiEoT:
LW, L LS AREERO T Y2 —F — 2 E (X oz b AN v,

5. EFH

CONEROFIH: (2 Hi~4 B TlX. 1% (R ERESF) (ISR E SN L o B E T 5
FICX o THEYNIFEER SN2 & BTGB FEIHMUPEFEC Lo THEEIAALZ L, K
FUBOCREEPEE LG AR AL, T2, 20X BBFLEHKROEDY
BV =Y =BT 5 L) 120/ L xRN,

COMITIZE S, W HYE DB OFIERFNEEOLE L B, L BROBRS
EHICHEL, 22lla v a—y =P bETFE RTA LI,

ST ADE

19 HAS RIS B O MR AGER Ll S B BRBIAE. L 72 & & WHYEIEH
LB EET Do WL, WY HAIEELRRAEINE) bDOTH L0 5, WHFAEIE
D EF-EHRAREITRTCETPRLGLIERE V) ZLII 02D TH L, HMLHEN L E
IRCTIRTEMEEL [T T TADE] L), “SH Z2ol&EMtEL LT HAE 23tHT5 2
CAFFEBIIIATRRZZE LTH BIH VBRI ICHEE L T b &) BRI A TIE v,
B SRS S T, AOAEN2 L) 2BEAERLRBDLI LN TELZ5 9 D

ETFRDEE

EZADVZONRT Ky 7 A, BELARFRBIZL) LIS M ETFITEns, Lwvnonix. ¥
BB IEFANBOMELZ R LD & LT, HIYHEEO BREDTR) TH L I LI D
Tdhbo = L THAMT 2R E, BTmOBEHIC/ZENESBTHENRITLOED,
DEPHERE, )L AR=a— 2Bz X B ERERBEEOBTIIE SN bR & F
Fheay LAEOTSNTWE,

EFhFEHF

WA L IRT, mT I BFENICAR A T2 EE L o T b 2o, Y A R
POHEFET A FANDOERICIAKEEEDLONH ), TORIIIE T+ - 743 DEH
R HREORY RALTEL L7220, Z L CRTIFENRE RERE 25T, 20 TR [H
HgAT | LIMHEN 2 BFO— 5T AT 529,



(68)

BIBURNT TR T FO—2DFREIETH 505, FHEPICERX, Ceo0MET AL R
T BEDET > TEME LR T LVIHIBICEDC LD TH L, ZOMGIEETFIFAHI
T AHUHNI T TIZFER TR, ECREFNFIZOMBGICL > TRBEL L (AT 5
CENTEHLI LD, L2EmFNFEDPLDOEFIZL o THEBTONEN SNk
72V REED D Do BHIREBEFOBMRIE, HIWHEE L OB E OGRS 8 & B
BT OBRICBITL72OTH %o

BOETFH

STYHZFOFEZEGIE, BEF N2 EANLBRICEAT 2 I o7z, £ LT
FAEBOME % TR THENIBOBEN & AEA R T T O AR E IR % flal 3 2 H A3
RENb,

EZAHT, AV Ea—F—PERMENDL L)% D e, WHEIHEU I Ea—
Y —DNeEZT 5 Lotz BT ERmEEZERL 2 WIHESICB W CRER S
T V)T, BLABKESIRETH L, ELICERTHOET VOMBHIZB
TaAy¥a—F—3AROLDIZHDLDEDN, THIIIRD & ) FEND 5,

HEZTANON TV AR FmOET VI [HOoETiH] LIFEN S K= E b D,
ZORMNOHTH S [EFEHIF] E. BFPHREREL - WNT 2340832 8Hm T
H N2 EBBEE TSI S b D570 20K, HTHEZBRT A2 HTHL [HEVH
HAEM | #0351 F CHGA M3 N2, LaLENiE, whw s BRGICHE F
5EL AT BARNREEN TS 2 RHMITR ) 20OMr R RS E RV Tn, Lw
I DIE. [EHMEIER] 2 TEHWHEMER] 2B W TIHEERDS G5 T, B2 KIS
FEDbDOTREICVE LTEHT 2 2 LR EN0R205 [BRWHEER] 3xsesh
MEAERD S0y 720, “TRTCOZ L PREL LEZ TN O, ZOME, [ B
HAEH ] = TEWHIEER ] 2BV TAHZ > 8 WEHEO 7 70 —F2 % [5RVAHE/ER
ZBWCHEYICED S 2 EBTELRWALTH b,

FEHORFER

COE)BRIIZH ST, T4y 3 FH 2 FREOROEFE ) THEEFEZ (KT Ti
BL)ZO, 2o EPMFEH BV CHEOE T PICERT e o7z, g [
FHA—CHH] v, vy LY 0T Sa—FORAKOEHIE. FhUEOT Sa—F
EERZD, IRTCOBRHE—FHHE LIPSO — ¥y —CHEFELEL EZAICH B, |
He ANV L, [BORFHIE, 30— —THEFETELLDTRITIUI L S %
W] EW) VB ERELOTH S,

LIXE A BT - VEBROMMER L T A RE T EARERVE— 205720,
7ebEbar¥a——ORNIEBZTLE ). BIETHEFEKRD %FEH ©—L12 20
A5 50 HEED M ALK E S TRELZZITLESIZEE v, BEERNIZIE, “FH o
RESERD L ARELTEELEDBIIRY ZCHFICHEZNS 2T TR 65 0H, T0LH



(69)

LERTOZHOBBICBWTET VR EDL ) IZIRLEE) DL v) 2 LIZOWT, H
BICHEICEVELZ L3, HEQLZAEDLOTHRENTH 5,

E 3 Al Rl
FNTRERTFHDP O BFEDERIRXDDIIMEAL I 20 T4V T VIZRD LD R ERD
L EBRRTNEI,

20 MO 1 KT ORBTHFEEEL T —< L LT, 21 ifiC
ARG O RO L) RERETWEPENIRDLZ S 9, L
L. BosEFfimdwE2Z+0 % —Er b o THEFEMICHE. SN TB 5T,
W Lo TEEO T 5N TR WEFE 3 0=FimnZ O b O % iigext
FLERGTINEE > T\, HEBWHEMZYO= it BFMICER L.
ZORMYRICHEZER T A L1250, BHRICB I 250 F O
DFRENESE LD,

I Ea—F—Y3Ial—Yar ORAERLDY., BORTHI RN TmELET 5720
OEY R BFOZTETH L I LIF, DERFED LV, LALBEEDLE A, BoETHIE
R BN Z RN TB Y, ShIET Y 2AOEMTFICE T 2 BEE OB ICH
Bo L7280 T, dTHMBELE: L R O BRCm T & BEURIT OBRICHL T 250
AL HoE TR (FR W) ICRBEIN T RO TH L, CORREZETZ T, BomTHm
DWED R B FRIIEREZ L S L ICL )BT THZIIHI ) VIO T4y T oD
FRTH D,

6. ML ZDHH

BARYHZIIBWT, FRTOELEH L, WhWa [EERER | 2o TRlkEng L&
ZHNTVD, ZOERUBIEL, VI WIREEBICAS/E TR D0 Z Ok AT MR
DIELEPVIAESNLENEI NI OBEALATZEGD O\, LA L0 ITEEEERI 5 Ok
Bt SN/ LT, HoETFam s ) BAWHREBEEIES C2idb b v, DS
—FDEIBRIENHoLLTH, ENTHOBETFROBRMHEBT 2D TIE LR B
DEFIRAE LT HHPH & RAFRHE SN, L VIRVCEROBBICE 2N ZonIFI2
RHLDEEZ NS, LEDo> T, [OBTMZDDDRMEMNRE T L2HFEOH 5T %
L &9 L)y 7y OMERERIE, EERR O FEERIYMREE DK R O % b 3K
EEETH), LTHEYVHFEIIBIT S [HROMW] LF5IRETHA ),
FHEVIFEY O BROT 2L BFEPFESENE D OIH FaRoiE ) . Z DR
DEZIXERHELN TRV, HRYHZEORERELZMNZO—2TH L [k Zomn ]
N HROE 2HRABLBEELRDIAY T7—D—DThHH I LIFMENZVE BN B,




(70)

COHEITIE [WAREOMN ] OREZI) LT, TOEREER72VOED, ORISR
PO RN S,

IFREDIRZ

W EZBWTERIZEDNS TICED LD, MICED 2320 LTI BT AR
UHHEZ DL )ICRA S, LA L. EFHMORKREE ZHMOEAME L L THOD 5%
DAA TG 2 MIFOEREA & 55 DIFICI3Tr RV, EBEZ 2 — M OSJFIIARRZE
B Z2 TN 2 &0 ) B D JFEICSZI L TH 0 #EI2B1T 5 BT 5O R
THER E R L O OFITNZZDERPEE SN S, 2 I3HEkE Fui & LT GEBiyio)
FIEE) L CWAH DT, MBI FH ORI ZMLEICEPN TV L PIZRR L LV FH) 2HEL
THN PATBENCE T 2 22 OANEMEIEH2bNTwE EER 5. THUIL, =2— |
Y ONFIRRFHEMIIFENTH > THTREALEZ 0L L. ZORY) OFEKRZ R
Z ) HERE AOM DTS %,

Za—brONFED) TR, BARFORER A 2@ L T, W FREOH I BER &
BWRGEZ AL L2 IH L, IE L WEEAREANCFIIR S € 5 720 (SR 2 e dl 2 R
72 LTRZED . BIRIARRAFITH ). HEARTR ICZER DS 5 —— ZIUT KL
PORTVEETH L, LEL, IXTORYIZEED D 5 DS ) 7

MFEDHE N

T, ALEMONEHEEICONWTEZ b HLHEILEMIITRETH 5 & &, Z O
G L oM DAL RE T H b0 UL, BT HF OB FERAEE BT 2 4 FR
Hx2 L ODPW X OBENHEETH D BVIZHEEERICH D 2 DDA E 572 <
FETH D, LXIXTIVBOLE, wbWwab LETI VERE DET I BIIEGBERIC
HHOT, MEDMIALFERHREL TRV & A, ERNTERINDL T I/ BEITT
TLETHLEVIREDN DL, BB, LET I JEEE DRET I BISAKRNTHEICX
FlE, BGET24MTIE LEZIPFAINL W) RYPEL TS, ZOMRH DJERK
\FAT7Z25 9 D

WIZ, RO T EEZ 5o 2 MDOFAT RN ERKFICES, TOMICHAEED S, ZOM
a2 T —HRICMET 5 L & KIIPFHCHITEAE T L. b o1 X5 BYRE I X ) B
REINDL, ZOLE, PEOKRBIIKFEFMOTFATRENE L TAETH L, Lo LK
DhHHRRERL b & MIAFE L CHRAEDS LAT 25 L THRTA2HMPEL S, 20
R MAOBPZEO H 1Z0hNb, TNEXNF—LIHiEE W), Tk &, KAt
F o —RRTHIMET, BEIZKFHMOTFATREICE L TRERRRICEIMM TS I L
X505, THUZHHEDLS S, JRDOFEEIHES T, Sl OBRPEZLIELNL L)
WY DAL %o WAEDHINE & ML OBROME % RET 5 FEIIIMZS 9 5

L) —2DHE LT, BAXEZ S, BROFEFIE—D2—22VNSWIEADOHE L b > T
B REFEVE EIZZET 2D TI NG OHEFRGTWLDOT, #kaefke LA



(71)

OWEE b2\ T T SRS % 200 5 & KR53 £ 1ZIRF LM% m < o T,
BehE LTHRAOHEX b2 L) 12k b, TNTIE, MBS E T awvne X3 )
7259 Hro BRICIEEBEOETF-25E UM% [ & R 5 v & v ) WE (lRE) 258 - T mEEDs
Bwne ZIZEMNAL OB E 2T 20 T BEORFRLOMBKIZT TEEoR R 2%
W, FLAEIZZAoTCLE) LD DHD, TH0) TEPREED L, FRITID S OMHFIC
L2520 TIE AL, BEMIKABAIC RS, AR EOFANHKALL T LwizTThs

BB ODOFNEEATHAN 2D SDBALT 2 HA% wd 2 FHIIT7Z5 9 7

_®i7&Mi\%:ﬁﬁ WEED LV, TNHEOHRIZBWTHARPRESW) O
HIZMA. LarL, £ EI ML THHRHBLIBIIC/-E D E T Eidhv,

HAE, LELIZERORWEY x e 50 THh 5,

BEAMTFEDE n

REHKIIFERO B WED % R L0725 9 7 U, BICRZ 2RO HICERIC
Z OHHERHFEL, TNODHMHMEEA LTI NLTHL, LLIEP YV HEOETHET -
Th, TNDPHAICE D EV) T LE RV LA L, SO TERORTIRHE R %3
BEEIC, ERBMA—LETEDOTH L, ZDLD 2BE%E [HENIHEON] &),

HEEM OB ILIL, BARBROK A OIRIZBWTIHN L 25, B, TP
BWTEEDLDODTEELZERET LD, L) DI, REEEEZ D WRENTIPMHEEHO
HRELTHEZ DD LIRS tb‘5f_¥J“EﬁT&Tﬁ@ZI—‘£Eﬁ*K GEHOTWDE NS TH B30,

FEATEER L D 7225, THET) OM@EER KO LD h—Hird 550,

ROEBEELDIHENEAL 50, Hiugd LTEBT 22T UEID,
DT ERBER, IR DHEL B HADH,

(RZEOFELFL2 L L72mIE, Vot WRZEBZOLODETH A ) o FN
EBELAANLEoTRODB LIS, TIRZEDOTHAS ) D £7220
BADPOHAERTATLEL, MLLI IR TWDITENR,)

RV ILDORTOMIELRKAP B EALLTRE LD, HORTOWIIRATIT BD
HITHESL EHHMNT, BERT 2 LEZ-MHOEDL )LL), LBO—HIX, B
BHLVESIPOEREBEBD TR TH S0 BHAFVOIE, RIFIIRCF2B2DH
T %V ZPHFVOIL, RPERZENS7Z, — ZHdvricd, WEREHERDHZED
SFEDOH N 2 BbE L —HTIERWIES ) 0

LE&EEd— K

BIREME RTIEIEY (T F2) ET7 IV REDOWISER BT — F) 2EF 2 Th b, 1966
FICEZT— FPFHENTe0 LIES COMZ, —20#ERIT— FATRTOEYIZBW
TEHBEWIZHWON TS E STV, BRI — FPEENTH L %5, IUIEHEBIA



(72)

HHLEEZIL b, LALZY v Z7IE

I N T I BROMIIIMELFIRIICE DS ODTIERL, TV F A4
IZEDSNTEY, HELD D 5B BRAS R YT Y, DI S
NTCBEICES

EVIEZFRITHHLA®, Chd T8z — FOEEE MBS I WIGETH Y, £/ —
O [HARIE D 28RS 500H %, €L T L7 v 7O EB) Thiud,
BIAERIEFE S L [HEHR] TH D, EEOEMEI— FIEAPRES [RROZWRD ] ©
—DThhHEEZ Do

LAl ZOBRKREICT ) v 7 OFIIBIELZET LI L0305 oTEz, AL,

(1) [EE#EET— ] I3EailEEBr Tids <, IS EST 52 &
(2) #EI-FEEEITIVFAIEDLNLZLDTIERL, HHHEOBRWE O &
(8) #EI—FREMEINTELT, DIPLALELLLTwEI L

PSR EN, BEI—FEIMS2DA N Z XL VEIMISELL VB EELILNS
B2, L LINZToBEEMS, #fza— FOBER SN LRI T 28
TRV TH o7 L TS TE R, BIREEICB T2 [HEWRREOB N ] O
SEET 2L, EEWICHESICEN 2 EEOMEE T — RPFEL. ZOHmO—D)5 EkE
Enbw) v FU+bEZONE, DFD#EMLRITI— FiE, ERICLARHTORERICT V5
ATORL, BRL UIROEY D TIEIdH 5 T\,

FERO % WNMEY DOER

HARIZLIZLIZEROZ WRED 2 R4 2, LALEMHICEZIZ. BRIZBWTRY 294 L
BHREFMH (B D VIEEM) EH 50, EOFHMIIRL &k RWB 2\ DO TH b, 7L
ZAE BROMAHERAL % FAET 5720 OB FRMRL BERILOKE S 12O TEERNIC
RS 22 LN TEDLD, BEBALO TN EH NI TFET S 2 EZFEENICATEER DT
&5

F 720 ML FSICH N 2 B OBE T — FO—o3%EboBE eIz L3,
DR A L 72 ERIEEIRI 2 2 &L &5 WIBIESAT R 1T S M o705
Jo T DOMERR/INOMES 2 BRETTRE BRI T THINET 2 HEEDTEARFLCHRTE L. Z OIS IL.
MREAHEZ b OB L EFT VLo TRBEIND EEZ SN,

HARD R L) ICIIRIBS 2 b OS5, EEICEZIE, BYOKAEFET AL
BEBICATRLRGEND 5. 2O L) 2HE % [HAEMAHEOHIL] v, HH o
JinEEDDHEZAHDLD% [BK] LIERDOTH 540,



(73)

7. KRDE —NFNXDHIERBELE

HIfl E CHARBICB 284 MERIOSH ) S FE2HRLIRTELYE, Shrbd b
TEORMREIZEH 2 AT 52 LT 5, “FH &) FW O 20 HilDFE o F 25D
NTWRWEGIE 21 O 1208 >TB ). ZORMIZ/NT B3 2 7 )b % K&
MR %o

IR L35

MERRES-oTh, [Z2 o THRET I HIZL > TRE D, 728 213, WHEY
W % BRI R 2 A S ISR e T 2 35 & L RIS S F 0 30 5 TS IR
RHTVIERD D, T OBR LTINS, B ETEREA»OMmEZES 2 &% BRI
o0 (FEHEWTY) . 2l b, EREANIMA TS 2 OBRFmN 2 EEEET 5 2 &
AT HERHWLYE) OMEL H D EDOVIFIIITLONIZ X o THBROKENR L L,
7o& 2 E, BEIIIOMMmICELE Y 22 % L BRSNS D, BROKE ZITVbWw s+ —
ADFEANC L 5 TH 26 N5DT, BREILEZMASLE-HEOEEX. +—203%kAI%
AT 22 LN TED, TNDHRIMN LG TH S M. BRGSO EAREH 2
5F— ARl V) BHRHNRGEERE L 2 LA RRIIZIZ) TEBIETTHY., ZnkH
(L CHRIRAY 72 ME R e % 0 % 3 SRR 55 Cdp B o BIGR AR 55 (SRR L ) 7
TTRTAY 7 TH ) BERIIIES T D5 BREIGE % AR 2 638 { W% 5%
FTIEREARD, WTIUIFEEN TS, S B ICMEE T 5 2 L EE NS,

INT KX hIVGERERE

B2HT7oVI, NRAY, U7 LAOMBEIZER L& &2z, #%E & kxR
KA L T b k4 offlrg, ke fkz XKoL whFEEiNc R o wTHHTE 2 0L v
) FED D %o BN Z DRIEICFRA 2 DI RV Y < > (1844-1906) TH D, KLY < it
Mg F FZEBROHEREAD 72 Do T2 TR O IE L S 215 U C RT3 Tl 814
AHPLE)ELEDOTHD, LeLaor a3y b (1821-1895) 1k, AfilEI: & Rk X FIAH
R WIPEEFANC DWW T, #E & R HICIX P T E 2 B0 FMBR % HE 2 L IR EE
RIETTHDELT, Ry~ rOfFRE2HH L7z, EBERL Y < OFLITIEBI ST
BRAGEDRAIGAATE Y . FEMICEELW TIE R o720 KUY < 320 L) 2P
X U CRESRERIN LI 20 & BGam Ly JJ5F 2 FESRERI IS Z 59 2 LB 2 0l L 72D 7278, P
AR 72 I HE D) R EIRRERICIR D T D DO &) BERIDSH72ICE LB 2 LIk b,
COMBIE, RRBEEERROANMEZ I L CTHRNTH 5 NFEMFIIBWT, #EE R
KORBHESBIEMIHENLHG & U CEE LIS 2D H 205, WEZIZEeR iz
BT,

ST, BFEHEWIS o TOFENO X9 %) FBARFE» & (BT FWHEED L) %) Bl
AR 2 BT A ML, BHSGREESEAREIE FIET A L & MM HHEEY R
o DX HINT XV ANVRMEDEE, LFE) OFERTOMIUIATRRIZZ S, L



(74)

PLHABHRIIFELEL TEDTH L0 5, FBARERIHIE L v & TIUSB SRR
DWCHHAESNLBEITH Y., LD L) RERTHIAIRE T 5 O —BIRVESEILIIC
%ho COEDOMBIIFEN 2R TOW L SICRKOFEHAH LD TH > T, HICHAMH
LEWRTHELWE WV DT TIEZV,

LAL, 797374y 7 BB L 20 L) EICMiEEZ BrRwnEddhsrH, Th
WXLy HIOERREOBLEA S FOEEEZ FRT S LIEIWTHETH LA, b d L HRIC
BOTEERFUMIHRGH L ST Fy 7 A0 5, 72 MA L LTHL D%, NOIHIZ
NEZHRLE) ETHEE, MOWMBIINT Ry 2 APELEDTH b, TDINT Ky 7 X
WTVONRET 2D 9 Ho —— THUTEREVHETH 5,

EFHRONET

WIZ, mFIHCBNC, FEYVGE»OEETH S L Bb 2 KEREELIY LI, 2
DOIXNT BRI AN HEEZ R THRIZN,

BT HFEER LR TH Y, FOIEL S E2BET B EBRIFEIIIAM S v, 5T
EWFED TN T ) 2y 71d, BT HFEIZOWTOR—T QBB SN, B w6
COMFEEGHPEGH A EAL L TREAZEFUFHL T, BT HETRRBRTE 2V
MHREZHELZE V), LOALERAZZ LI, AGBRICETHEZEAT AT D
ELXEII LD TH B4,

FNTIR, BT HENOBREAWERSITTXTHNZ2E WD) &, 29 Tldhv, 27 %
B2 HEHEZKLMEARENTVDLDED, ZORICETFEE W) BHOEAREE
IZoWT, BHIZEELTBL.

BFNHZEOEREE

wLNFOFEANL 2 DO 5% 5, 5 1 OFGIE, WHARD S T1FRIREE 23R H
EEBWEDE ) ICENT Ao eilh T A TH Y, 8 2 OFTIE, EFIFIPRE ©
R, 20 R IZHWHAZBNL 25D I )RR 202k T 580 TH 5.
L, B RONIMZRIRA O ZREL, BEX, EFRENFLDOOLD Y 2 BE
5o BFRBEMRIE, B—OBEILL > TERIE T $50%, HIZZENZT TIZZEOHR
DT =L EEDY) DR THTHEFDFEINE) WEARF ZOMPIHFEST L2 5. Th
BMSPOHETHMTE 23T TH ), BUNOKE R, WE B O EF 0> (L IE <2 i & 1 15 D
FRO L) i M FEIIE T OIS Lo TEHS N 2T IR 52w, Led > T, ‘&
FHFRIREE OFRE M) 72012013, EFRENFLEDOLD) 2MbRITERLT, £
DO & [BFREEHROEM] LRI L5DTH S,

COMWVIZNT 2ERERLESFNFEOEZOREIROL ) LEDTH S,

(1) EBFDEREDP S WERROMERGHZEDLZENTED
(2) WEZATH & BFIFRIREEIL, BlOEF IR ICBRM BT 2



(75)

HE. & 55 FRIREEIZ LT 5 2 OWIE 217 728 RIT—fRIZHEEE 3, IED 72
CIHERDPELR Do TOWRDMAIIELNENIREP SED D 2 EATE HHY, WHEZER
D ENDHEIIND 2% FERNICHEE S 5 Z LIZEBENISRTRETH 5, F72. BIEBERZIC
EFARPED L) HIREIZER T 202 MET S 2VOT, ERIFHMREOEMIZL 5
THREZH S,

Ihz [EFNFOERBR] Lo MBS OREREAN BV THRREIPIRIIZGE
SN, HEROBETHNDL Z EIZER L2V,

Y4 a0%RS M

WREEIIHZOR L THVIRZLDTHY, THWHEIIMETELHOTIE RV, T
A28 40 @HIMEOTT, KOLHIZTENTWLEY, [HDH— FE OLHEEIC
Bz22, Lol BRid—W0ed, iAoz L, T3V WFEERETHVS
(BAROBETFRITMAZIEEED EWELTVD) LIIMELLIENTELR ] BFHFR
MY THHEBLTCEOMBIRGEEI ) ETIETA v a s Ly, BT HENELWY
CEEBUTKmMT 2R -7 LORMIE, mFIIEOBEIIBITLERFNIE Y — F &
LTELASNTWAY, LaL, BYFRXEOL )12, RTHRMEE & ks 2y % ftv
FoNT FER A NV WENAETEICABRN /G2 5 2. A 2 ERFEL ERNICHHT
LT FEEBEGNICRRT 57012, REREZBEE L2850 E0) OPETHFO
BEHEOR T TH o720

COLHIZEY &L WREOBIL, BREOHEEIEE2VEVIHIRE S 25005
NV, HEHEOBIVIERY ISR SN FETH D, EB, ST+ - FeHAF -
. B EWE OBEEEZFHI L T, RIEBRITE oK T vy Al E b L) K%
BTWa®, 72720, ZOEBRN R SN ORMERMRSIRE SN D 16 F13 LR, 1910 4
DZETHY, FTFT7+—Fblid, [RETVFLE0ON] L) 22T, FEHEK
Lro/zk ) Thb, $72. EFmMRHKZIIBWTHRENIENTNL LIZE ) DD,
WREEOB UL, BT EHIADEMS 2 & XIZESNTHEY) ., BT RONEEH 2 EB) X
WRENHES T D LV T EITHERLTB &2\,

LRI

ZIT, BFNFOREBENMEOEIML LWL »IZ %5, £ ) DIF, HIERE D R
FTELNTVEDOTHLH,E, WEERESLEFHAINE) EEZRITNERLT, Ak—
BTHLREETNFEREBNEEIZTBEL., BREFEEZIRE R v ) RE ARIBLSR
MWTHDHESOLRITNE L LRV, L2 > T, FEHEIZGICTZ o TE 2L, &1 REN
ERED S % eIl EF R EH LT, WEBRE EFFENICONT 5 &) BED
FETDHI LD, BURANE, EFNEOEUMOE—OBED S HE OB EZE T
HDTHLY, ZOMHFEHITT LTI, BFIFOEGUEDHEIO SN LITE R A\

CCTHEERELZVOIR, 81T HF0EMOE—OBE, M58 RONER 2 ERN,



(76)

WREAMZLTWEEWV) T EThHD, £ThL, E—OHENLE_OHELZENT 2
M, REEZ 2T HAREANCE DT, WAL B RGmIOTEE 238l L 20 iud
BOBRWIEIZRY, NI REVINLEMETH LI LRG0 b, ZOME [EHIRE] &
I, BUE SRR L T, LA L, EFFEPER INIYKE, 2O o »n 2 iE
ZBSEHWMIC TE-oflE] & LTk, JEMbRWE E12T 5 &) ERIY 2 B3 %)
wRLIEER D,

ROWFE
wTIEOBEZICBWT, TR EEE R LR -T1k, LRDEHIICE-oTn
ZI)TH2H0, [ LIELWiELRH UL, ZOMmEOMIZIEL { 2V, BOmETH %
LB BEAAL, L. BUEHENEH DL X2, ZoHL R D BEVERLD, | f
T L WEEDOFIFIATZ R =T OWE BN mb o TRE L) RBEETH H05. [HFEWV
BH X [ROFE] EFAZEOLIICHI 25, BT HHFIFSICFIELEDIAETNE-
7D L) THD,

T, BHIEICH L TED ) BT TO—FBH N IELESH I Do 728 21X, WEEE
HWCETORELZIET 2R 5720012, WIERE*ETHIYRE LTERL,
BT ELMEEBEVSMHAEHTAETNVEEZD LTS, Z LT ERRRATHHIELEEIR
EDLOTRKEVEHHELZ D L, BT ORENTIEICR > THRENHEOHN G| S $
EVORMEET D, T THEELZDIE, WEREEIIMERRN 2R TIE SR L JUERN 2
TEEEHL, 2FDEFNFCH) TLEEWNEL RITNELEHWEN) ZETHDL, L)
DI, EEBESHEFRRNREEE DO L2 MOPOET S L) 2 &k, BllRED
Bz WoPOIET LI LR b5 hnh s TH b, HIEXEEIED T TRERNZET
NFERE L TERSIN TR 5T, MRRNEERLHRNEEZ & Wik 5 BIRGm0
REDSEIATERS RV, HIEREOWE L LTHENLEIX. ERXTHE I L LX)
BHESHBHICEN D FHETICHDI L THD, RAELTIDOL) BEEIIBNT, BEX%
FOHHEZRY 2 RELSTAMPEEZ LI LI2E D, WREDSBN THERRN 2 TEE
BHbIL, BEERRORFVPEL D Z E2REDL7259 D%

X TVWAHE

4 F TIOHITHNMEL. SbHIF 20 25 DEETH 5%, KROBERFICH %
g UuE, AERENRZ 57259, L L. RN ZETF 25 % 2k Emr oL
WOFHER, EDLOTNTFFIANTHL, ZNTIE, AL IFEMEZXHIT 2SO
7259 o

e ZIEANT T LA F Y MO R T DR DOV D AlEE ATP R
k. FEDS 1L HUES2ERRSTThb, kT hLE5-oThH. MlaoWNITHILVT Y
LB TREORELE L ODOT, TOREVREEHRIZHES > THRICH VY T ADBEIT
HEWH)ZEWEHNERV, FZT, AT AEEEME ATP B3R 1Z, ATP O AV F—%



(77)

FMHLTANTY DL 2BEIEL L V) GEOEEHWTED, 20720 % Lz
boTWwb, ZORRIT, FEARMIZIZ 800 DT I VR —FNID LD > 7280TH 57D,
COMEMYLIRETICES & HOKL DDA E VI EFv, RO LERBICITN &
IND. TOMB, VAR LEEZND, BEL L TOEHNMZEEZZEHT 50
Thbo

— I, AERESTFOEERIE, 81 LTo 7 I VBREYICHER L, ZORYNITEMRIERE
LTEZONZITMINT VD, COZEEZERDE, HETOLRVWENPLEEZTHLY
X 288, REFOOEEIIFEMRERICSH 2 L) 12l bh s,

TEXIANERO I EEELCZE

T X BRHISE 2 6 nud, FEEYIEIAEENEE L ETTh L, EE TI B
DFEE BB BB TICE C &L BRI ) B E N COMRREEMIMES D D725, BHRICE -
THOVFEEZPIET HI2E, BRI v Ea— 7 —CTHHEN TS L IEE LV, B/ —
X 7 BRSSO REER BT A2 LM ENICHECTH L L) B
BRC, 73 BRES E L L ol mER R [AREWICERARE T XA M LIFAZZ®, L
L, a3y ¥a—%—$Hiffdn—Frz7d v 7 b7 b HEASETH ). [REIZFETA
el &V BHITASH CIRIABEYIZR Y 2OH 5,

L2 L, EEEROGEELZIEAAKICOVTOREN ZMEX, 77X AN ERHET L L
bILZELRME, GLATHFAINZELZETHA ) EWVHODIE, TFAMNERHTAHZ
Lid, EDIRGRAONTELHEST LI LIHYLT LI, 7TFAMEFIZ LR, 20%5%
HOTHROUHTZ L, AIbBRDAIEZBIT L2 L I2EPRL20R56THL, LL,
20 O 7 I /W% 800 fHEAE 3% Jik 101000 @ D X EAAAET S DR L. HIERO4E G
L1018 I TH L0 0, HMAEIECHRREICEET 223 EFTHEFECE 2V, H
RIZEALFR R OB SOF T, EOX L TEMALT I VBESZ R L2075 9
Do HEACTRI 2 EEH A 7 — VAL EE O/LF USRI G 2T 2 RS Th b, g%
M B ESOERA D DM EEEICOWT R T 20 RAE2E TR,

TR/ LIS, I R HER R 7 2 EFEOR G2 LT L L, HErsERsns
HCH 7 BFEOTENPER SN TE Sz, 2T, HlYESCE T2 I E S0
BUR ARG LT b L )12, ERRFEICHIE T 2 BF L EED LI b DA e 21
EH T AOFMBEBERO LI ELWHE 2590 /a3 Ea—y— LRI ED
L BRDBDIIRDLDIES D o

oty L L COEMB AP T 52 TEEINLHFIE, £ a > Ea—y — AR5
DUYDIZ%DBEDH) LIEDoT, BFOH ) HIFMENPLEEINLZ LITRD, FELW»
B OMSIIENE S v b ey,

BROBEE M
ETAHATHRDZ LD, BEE—DELZEPTELE L TOEmEHL -2 LI



(78)

3% 5%, EGFFEICBVTIE, AT = VORLRLBEMERE» D% CLEPD L, L
R & TRRE 2 2% Cllid, 9 B IC B\ Oz d 2 B GR19 Z M % 8 1 A
LCREZERS 2 &) TEDPBENTH L. 503 ROBHELZ EAIREO B HEE
ETMREEOBMEIC) LK oREL. TN O OHBESHEERT 2 & v ) il ikow g,
S PDOBGERILELZ HCCGREBIT 2 L) TELERZONL, €L T, Thboft
BHYRTALZHET, 5720 THEHRIGEIZ D W TEBIEALMWET I 21225072
5o 2T, EERBICH T 2BRGRGMEEDS THREBICBT2BAETEST L &, K
HYREIE ST PR AV GREE %5,

Adktetid oy AR SR TH D, LD o T, BT EIPTNNI FXFI A%
FREICHE )3T TH L. EMBAICBIT L7 FXRUANVLREIED L) 2T
DIED ) Ipo TINT ) 2y 7 3R LI EGREEIC BT 2RI, E2TRo>TW AN
59 o

HMOHER

HIRFHE O A O 2N ZNDEmH D ) RIFRMED H H 2 LI1EF ) T RV,
RFELBEIH ORI, M EFENLFEIREINTNLE I EDH L, TO L) =FIEL. B
FRIOR L BB OFIEE LTHFIELTWS, FEMNZ VI oT, 2OX) FEE
TEIFHETH I EEWRRRDIES ) e BAFFEL W) NOFOBRIZ, TOEEPEE
FINCHESE SN LT T— R E o TR L TUT O £ e b —E DM % 73— % B
A 2 R 2 A L LTORPBETHEL TITC Dh. Blb. AofoH ek
EFEOBRWETHET LI LIITRELEDESL ) e — BRI T HEENTHII T4 L 5T
E 72\,

#HE  CORMOEIINL), HAEMKRFEORTE—R, RAHFR, ERALK,5
THOREWIZIEWTze ) e ) TEE LT,

& &30k

1)  JEE : Titanic, B4F - BB - A © James Francis Cameron, Fif : Leonardo Wilhelm
DiCaprio (1997).

2) =¥ 707 XF— BIGEMR (FEoorEL] GR%EER, 1993); REE [Tr
A7 A% mt] (HAFGL, 1999).

3) VA - AL Maef#E] . 2sCOUEER, &R0 5, SHAR RS i
FRoz# 21 [H) V4] (bR AF, 1980) 12D S TWw5b, FIH L2801, 2
6 £i(p. 308) IZH. 2 %0 HIH L7z R E WA OBE S 725D BIREV,

4)  HEHAERICB VT, FEEOROEINZNR S FVORIEFE L TIE R,
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NR. N>V ¥ o ER—REER TRENIE ROy — ] GEFRAL A SR, 1986) .
FEBRIZ=a— M UAURL-OE, MM SIE510IE% 2 FhThs )2 e T
HoT. TOM(BIHHE 2 Tl 7 SIETWMBEIIFEMATHL L) T &) TlEREV,
FRRBEOELZIIBVT, —a2— by DPHEORREICMARESF e A hE ) nkwv)
FREVCIEIL, RCERSNTELZERDSH ). ROTIIZFE LV FfEFHH [Z2—
ko] CRECORFE MRS, 2003) .

(5137558 2 )7 B IXPMBEIEITH 5] L) (TERTFORFER] Li3do
LA O) BEEIRTIE. MAEDPFEDLETH D,

eaRIy [Herg] (EdE#EE, 2010).

Vxrv=¥I—)b- 5% AMER [bES, Mz, bhiiE) ] GEERE 1996).
T4y —=J vy s REERE, MR [y BeEolER] (G2, 2005).
COBIRITRBSEAEEIZL S,
ETNVEHENCHCHAROWHSE L, EEE LTORREIIEN 2 E TV 2 AH
BT 2@ H 5L I L HL(TA T4y F-v—3 v [PHEZOE
VRS 2¥1) 7 4 Vol.25 No.09 (2010) 54) . HAARHFES U ICELEZwT 52 Liden
DTHY, L7z o THRBZOMWE LT [FEEEL T2 ] 20 ) RNETIE RV,
JoE L — NS, K ERER TBA VK] (AT 9ERE, 1972). EARE O S
4 FEIZHN D,

BIEERIEZFS L ER] TH Y., #Hza— FIZEWELORERIZB VT [1EHR] 28
ALEMICHHA SNBE LB TH D LT 57259 D%

WS SIS O (5 2 M 46 5% [matwBs] CaE)E, 1978).
CORMEIX 7T B THRIZZZOUMY BT 5,

IERELCIE, % (BB, IEREC 7 v 7 OBRNCHED ) /3 A TRIEN 72 - MR
EREICIE. NRCIERTEEE b 728 5,

7z 372 B 0SIY) BF 7 IR RARED O BB BIAE T O FEFEMIC KRR TH %o
FE=R [FEMANEE)] Calk#Es, 1992).

mAREWG DEHEEEEER] G AR, 1977).

F=~Z 7=y KR B fdaofiE] (A3 3FRE, 1971).

==y -7 UA EDE, SHAEDVER [7+ > /A~ OEE] (FHFEH,

1998) .
Tr v A=y g NERM, HEEZIR [ETEOBENERE] (ATTE
B, 1957).

ETEMDFICL s TRBR SN LBRIE, BFRHET (O L) 2WERNT) 2L 2067
DR - BIXDZ 2>, BT L HEFORER - WHHES® 5.

I — DHBRO—DTH L ETBIF

EEFN 7 70—



(80)

30)

31)

32)
33)

34)

35)

41)

42)

43)

EHEICE ) &\ 3 RILZEM L2675 4 WTRZEZ FIREO RN CEZIRR 2 L)
SIS

I. Montvay, G. Miinster, Quantum Fields on a Lattice (Cambridge University Press,
1994) .

W7 — VRO BER S TIIIHEEIRI 7 70— F AR TH S

E. Witten, Some questions for constructive field theorists, in Constructive Physics,
Lecture Notes in Physics, LNP 446 (Springer, 1995) .

[HZEMIEOBN ] &) BE—2> THRAMHEPRAH L) DI TELEAA
o B F O BFOIRTH S & &, HIWBEAIZII SN L o722 O
RIEREEIIZHD | FROF L WEAICB W TAENZEREZ OO EEDLNLDT
H5bo

Za— by, FHICBOTHESYICEIE L W2 EBEROFELZEEL TWD &)
BT, 2HOR) ZHEIEAL TWd, LA LEIZ, DFITHE LR % E
AT BUENI RV NI E D ZOEELMHBEHD, T v ay L K DH
BRARXHAEE R DR 712D % D55 726

ANFREE [EEORIE ] BFRFE No. 567 (2010) 26-31.

emiaiiE DR CE¥Es, 1971).

F.H.C. Crick, The Origin of the Genetic Code, J. Mol. Biol., 38 (1968) 367-379.
VDN, $aRM [EARRE S O R & LA E] &PE Bk %3 Vol. 51 No. 7
(2006) 844-852.

H A7 rH L FHHE-R BELFE] CEHEEE, 1953) 1B8WT, KTy Lid
[MER] ZIRO LI IZERL TV, [EADIRIZE TS5 WITED T /AS VIR A,
BADROIDEBLVE) BERGEROEBITIEVHL L. IhrbLEELT
ZORERIIERITERS 728V ] BT o7 VORI, RGO [HHEE] ofiz, &k
DEIITFIHEN TS, [ZH R, Elit il TERZERZE V) Wb 5 E5k
DHRFEL VI DIZ, K7y AL —0OFICE 2L, BRPSE D ICHMEBECTH ro &
RAUDONRVEHIZE ) D72 TRL A UAENL 7201 IEBEERI O I8 & 8455 O FE
HOWREVUIET, ZOLEREEVPLREL 7202, T EALREHPLETH-
TehEeEZTRLE IZEALTEBSONENES ]

v MCXBARTHEOHH & & D12, v b AL 5 F)FEEOHH b EET
Hbo TNHOREIE, TV - /—)b H k%, MEMER [Bdtaty] (9373
B, 1960) ICEEHL STV 5,
R=T7OREORT, FUT) 2y 7 HRbBECGEEL T -0, [H#HE] oS
Rolzb\wde TNTY) ay 7 OAEEZ, ROEFWIZFHEL PN T%, EP. 74
Yx—, C.V TV IAEERT, AMEER [0 ofed] (8 H#EE, 1993).
TTINL 3 A FEAZER Midsic L <) (EERE, 1987).
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Mendel Sachs : FHE, BTEER (740254 vs K—7] (G, 1991).

E. Rutherford, H. Geiger, The Probability Variations in the Distribution of o Particles,
The London, Edinburgh and Dublin philosophical magazine and journal of science, Ser.
6,20 (1910) 698-707.

COREIR, BITAIZBIT D HATHORE] 28BS 85 FATHROREL V) DI,
[G-z26N72 1 Jxl), 52 5NERI TR ERS7272—2fF T 5] L) R
Kb ORBTHL, 2—2 )y FORRL S, ATHOREL (O REHNS) EEL L
LCELSENDPERLNTD, $_TRE L2, £ LT 19 HRIZES T, PATHO
NEEDS ) SL72 7 WA EDEAET B 2 D). COMOETIMELTH B 2 L®
ISP o 720 AT, SPATHO RED Y 7% Wigmaeid, fiii By e L
TEHIN, BRITA Y284 UPEGOMGREFEo 728 & — A HEHGROE

FHEMEE o7z,

WA By~ )vr [8Es, #tf. £ LTEs]. SIH L2, Al Salam i : i KEH
JeR [ e Bodo v F—] (i, 1975) ICIERE T b,

J.E = I, FIOUER MERE WKL (A9 $HE, 1972). 7 3/ RO
EERETHMEIZIE, BETERL TS,
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Path Search and Path Sampling Problems for Biomolecules

Hiroshi FUJISAKI

(20114E1 A 12 H % #)

1. 41> v A%923>

ROt TR2ALHLE W E THRNTITE 2w E L LS. AR, & L < Google
~ v T ERALE R, WA (BR) & RaEH (BEY) 2T 5. 2D 2 OB OMEELEA RIS
R E, BEEOS2) I3 % L BHE) IEH 5 1ETTH L, Tl ZOFThhbh
I3 E DRI EERD 2 TN AT —F (BEEHER) b L 3 SAH > 7)) v 7 (i) o
METH DL,

HIUbIUIKIKIE, BRI R 2 /8A % BR/EA 9 ST CHED—E72 L E L
T, WREOHM T A2 FERE V) 2L TH Y, REMHBZEE (minimum time path)
EIFRZENTE S, LA L, O L CTHESREOREKIZAL EF-o T, HOBHKXH
BEERFES RITNENT W e 2 8% EET L L, LT LEREORM TITI 5 & IZBES
Wi DED, MR Lo TUATE K WRALATERT VAP EIET b /SR —F &
FEENSZRAEITHEL T, —FV X2 ZHTLEVH) L ThH D,

MEHWZ X2, BRAEL ZOERZRMALTWA, BlAIE, tidd B8 A 55 B0 H

AT SIS, ZOFERBSR/NI 25 &) 2L EBEATHED, TME2 7)Y —DJF
HEF ). EBL BIZTICRS T, MDA S N2 WKL, BEISRo 72ER & T
LRIV D X)L TNER/IMEROFER & HIEN S, ZORIMERAOFEHE 25

HARERNKS: - WP 2##%  Department of Physics, Nippon Medical School

YSZAH—F ERAY VT U T OBENIZOVTIIRU T THLNIZ A AH, 22 TIEE bITEY %
BEROIFAZEZEESTLLZITE Ve WA YT U FOIEMERERICE L Tid, 4 iz,
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TS OB TH L =2 — b v ke

“r _F

dt2 m
R ZENTELDT, RAMEHOFERMPERYTHLEEITLHTE D,
HEORFZEOEOI o F AL LT, SOHFBNFIZFEFRSFOERZLE L T
HOT3, ZNUEY V87 Bl EOEMRGFIZIRE o T M. BRER. AR L HiER.
Thbb, RETWOES LR TETCNLEEZ LN TS, 2T, =2 — b R
¥ CTEDLRTRELRICHLTEA L, ZNEAHENICHEL 2 212X - T AmBlR % HfF
LED LT RMNDBUEAEFTN T ND, LA L, ROSKEV0I4, FEFICKE O EHD
FHESLIIC R B, HWREETA—S—a ¥ a— Y OREISEATVED, Z2O—20
JEHBIE LT BERSTFOYIab—2a ryBMBIFonsZ 0% v, 20, ZiudFr L
UV ITRBETHLEN) I ETH A,
ZOB, Fo=a— 1 R EWHEREE LTRSS EDRIFEAETH D, 2F 0, K
(D ZEFRIICE L CEIE L <. LT X9 2BIZT 55,

(1)

r(t + At) ~ r(t) + %p(t)At, (2)
p(t + At) = p(t) + F({r(t)}) At 3)

(22 Cp=m(dr/dt) ZEEELIFENLETH D) UL AL [IE W] & XITEY 37
DEMTH D, BEHEIIZIEL K 2o EDOL HWhSKFTRUITV e v & AfRGTF 7%
EERRHIGAEE. At =10"s (1 7z 4 M) BETH L, HLWHIRE (r(0), p(0) %k
O, NEFHELTIORIIRAT L L At BEROIRRE (W#E & EB)E) 2555, Tzl
RAEE LCL I 2AE BRODIREED 3 h B - L WA B2, ZOFMEERMESHRY ET 2 &
T(At THEFUL S NT) AL TORRIFETE S, Ihpi=a— by OFEA ORI
B 7% BEfR 3 CH Y . 5T EI71% (molecular dynamics = MD) & FEIZN S, 2 OFF% v
5ZET, FEMIIFZEDL ) BRI LTHRED (B LIIHAED)KEOTFHITE 2,

YA EME LAVEED OO - ZOROEIIIHEE & MEN, i r = (z,y,2) ZFH
T2 HMF LD THE, TIUIWEoB T 8 %E£T, AAE. 71 (F = (F,,Fy, F,) #H
B (m) EMFENLBTEHS2bD0THb, ZOHEN(=2— b o) IIEFREETH Y., WK
OIBBIHZ AR IZHL 2T IULIEF ISV WRE TR D 2D, 72, 2 TE—2 00 ES) %% 2
TWVAEY, L OWMEDPHESEH TR IOV TWAE L ETYH, TRERBORXNE Y 7o,

SARTIE, BFRRIEENET 5, 2770, BETHE T T AAZRAIEIHET > T 5,

X100 ETF B E DR RS FOREDSTRICEZ>TE TS, bk, 1 MOMEOE T
12107 128, 1 AOAMOETIZ 1027 13ETH Y, HHEWVITETFES S V. 20 L) IR T
E. 18 1 BOJETOES FERNEZ L OTR L, HETE RERDED L) R A B O R
b oa— P ARBERA BT I E TR, VT A7 — VAR REERI S RIE: 57w,

SN FA T —DBEEIFEND, Dok bV INVERRETHD, bo EHHELD, BEOW
WHIEIZB LT, B2 IS & L B IR,
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LA L. BERD D 2 AEBRIE 1073 s (Ims) 2. TN EOEM AT =V TBZ 25461
HY. Lad, WSODLEKRY Yy B L) HBIRTIEZ ORMEIGHE I ICH L <
%58, T2 TVPICma— bR EEPOIEMICH 20l & & AR 2 [ &
LTSN TBY, HRFOHIEE - EPHEZHI>TWD, V7 b N=TF, 7T XA
FNENOW T,  ZHTETHRBEOELRDN D > 7255, FRFTLERECERGTOREERM S
AF IV ARZBIFHETE L L) BRETIE 2RV,

HERGFOHRET 5 & Z1d. HARBADPSHNDOIREBIZW - D EERBL TV ED
S\, THIWIEIREERZ A L LT, —a— b OFERE L0 L) ICEEWISHE 2 & TE
H(PH)TEDETTHDA, THEEHELV, 22T ALBRGAONZE &I, 21D
EOLCEIBGNRAZ(GAENP L ORI EVIBIKEEERZ LT LN TEDL, TRH, /(X
F—F. LAY YT Y TORRNLREZ T THY ., KROEETH %,

KEEORERIILLTO®EY 1 28T, MW BETONRAY—FOME, 2% Wi/ iV F—
TR A RO BEIZOWTIHRRS, ZOT N TY X4k LT, EA SR, Self-penalty
walk 7%, Nudged-elastic band %, #ixZEEDO A MY ¥ 7 £EY— 7L RFEICOWTHMA
5. 3HEITIE. WIEiO/NNAY—F 2 HREED L DIZHIRL 727 )V T X 212D C i
b, FONHEHZHVAZ LT, HHZ ANV F—lHICBIT 2R/ AV F—RIEZ KO
BIENTED, 4 HiTIE, bo b b—fKWR/ISAF LT Y v ZDOT T XLIZDOWTH
Mg b, THIKELCIE, FTENFOMELXZOF M) hkmwme . EHICESHER
T Hbe NAY T Y ZIZNAY —FOHE LR Y RS E (KRR oy
HHREWMY AL ENTE, FL—KONALZT TR, ZHEDOA2FLOTELL S
EWTEDLEVHIREDN DD, RIFIZSEHTE LD EREIZONWTHERS, LD EMWYL L
Va—& LTid, Y9 228,

2. WNEFETONZAY—F —RNIRIX

ST, BHEFBREOKRE SO TFOBEZLDOLE. 71 DHLHEHE A 25O E B
NOEEBAL R FIHT 5 Tk & U CERENZ b 0k, BIHH#—"1C L 2 BEARSERE (Intrinsic
Reaction Coordinate = IRC) % T&H 278, IRC OFNHIZLL T D@ TH 5D, T+, AL B %
D7 CBRIREE (Transition State = TS)3% R2J %, Dk, DT X% EBRIREZ W

HIRRE L L CTRE <o
dr(s) VV(r)

is - NV )

672771, 2010 4E127 A1) # @ David Shaw Research & \» 9 R OWFZEFTIZ BT, Anton & \»
O MBSO EESEY L, 50EBEIIEDY R EICH LT, 1 IUBOEATREIC 2 5722,
2O [F4] T MD¥EFICL > THETH 572,

71981 4E ) — ~OVALFEE 2 E

SRF VY VEHOBEDZ &,



(86)

ZZT, ridEE THEALZ D72 (mass-weighted coordinates) TH V. s lI/NZADE S
%Ko COROHBIERT Vv VEE V(r) 0OBOERK (D F D, )BT 5, 5t
OBPTRT Vv VEE(ZAVF-)DfER2E=F LTBE, TN WMo/ 5F5H%
k&5, COFMEEBRIRENS 2 |, JIAMICETTSI LT, 1 KOIRC KD LN 5L,

COFFEIHEPIDNE T LB & FAUTR/N T OV F = F (minimum energy
path = MEP) 127 5 TW ABED %\ MEP &id, ZOHMICET L, TRV F =20
BoTWBE)HNADZ L THY, KREMEZR/ AL LTEd o L RN LS TS
0 L2L. IRCEZAGRGFICHLTZOF FHEMATL I LITHL Y, 9, BRIREL R
DI LDONKRERGTOEE. FEIZH L b, TLEKSTRETIET AL F — A
ZRILTHD ., FEITMMLTVwLD0T, BEREOKENLEL %), Tt BT bIFIZ
b, 6512, FREEOEEIZ, £ ONAPETL 2T P TFRENLDOT, £
Nx IRC DOHEmZTEMoT 1 AR L ARD L) 352 LITIERAYD 5%,

IRC DL, MO HBERXTEIN TV L) 2L THY, TNV LDV ODDME
EHEATWD, Mo hEREZME) L) 2 Eid, RIMZBIED SR ZAF —F %2479 L)
LW AD, ENERBLRBIEIOIT ) RETIE RV, LWI)IBIENEZ 5D, D
TTRATLZDIEZL) VoA F—FDETH Y, TNHIISAKIET %= % fw/ME
THIELTMEP 2k L) LT5HDH% 0,

2.1. Self-penalty walk /%

HCXF VT 4 - 74— (SPW) #id. Czerminski & Elber |2 & - TEA 7z MEP %
RKDOD72OOFHTH B0, SPW IFIBHEMDLIDL Z L IZDRVH, NAF—FOT VT X
AELT, BRMEMELTEATVDLIOT, TITHAREHMAL L,

CDOFFEZ S ANARLE S B LT o & (A7) Zi/MES 5 2 & T MEP 2k 6M 5 &%
2 51D

Sy = I /rrB V(r)di(r) (5)
:lﬁvu)uﬂx%*btwﬁ%7>¥wﬁ%%b\rﬁﬁ?@ﬁﬁ@ﬁ%?%%oﬁ@%
RIS A BCIE, IF o &9 b s nz s — 7y MEEKEHV %,

Sspw = Sy + Sc + Sk
| M M-1 do \2
=17 ;V(ri) + ; (dijit1 — (d))? —&—p%exp{— (AZLJD) } ) (6)

Z I T Sy (3MES (5) EEILL72b D TH L. LT, ER R EBHBIICR UL 1,
DZEEE—RERR, (IFE—ADA Ty 7 ATHY), ZOMHEIIE—XOBEKE M L L
T 1~ M ThHb, Scld¥—XHOHHEX 13T (d) 12T 27200 H T, Sg KL — XN

97272, IRC 28 LT 2 ) HIAEEOTIZE S A 2 SNTB Y., VHEBEOLF IS
2449 FCEEETH D, 728 212, Y B,
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BHWEBITL LT H-0ORFENEZRLTWE, CORBERELTZ20IC, A
ABRBBEILOT NV T) ZL0% 1§ 2N TEDL, HAHEYRWORE ! 25 E L% L
TWwE, ¥=7y M (2 =V —DEO L) BMELTIC o7 2ATEHELZ A Ny 7§
%o Czerminski & Elber (/N E R T F FOEEZALOFEIZINEHWAZD, 20
TCHBIE, SOFEEHNT, KigL HPIZKFRTORREE R Y bT—27 00 Bz %
N7, F/20 ZOFET Elber & EFERFIEH 72 B IS T OBEE UG O MR % 15 -
7213,

DL IZSPWIFHHZEN, W OPDREND D, T3 M RIFSES: (Se, S T
RKINDB) 2PTTVRBEDOT, MEP IZJUET 20089 LA TIE RV, $72, ZOMESE
HZ A TWBINRT A=F H ED L) IHIEICER D EDNTIE R L BEBRYIZHID S L
T\Vig 22Ty b0 ERXTRA—F LW AY—FORENHIUTLF L\, LLTFTH
A9 % nudged-elastic band & A M) Y B3 F EICFD L) L TETH D,

2.2. Nudged-elastic band /%
Nudged-elastic band (NEB) %% Tix SPW & [[Aff. 2 20 ¥ — X QML % A&1IZ
BAT L, EEDOY—7 v MEHIL

M

SNEB = 5 Z|I‘z+1 ri? + — Z (7)

EEEND, SZTHE2THIZSPW O Sy THAH, 8 1HIZSPW D S LidRLE), B
D &9 E— XA O N &2 512, Zhai@Ebd 20 T% <, NEB Tl
T TH] 2o C&KR Y — X 2807

FYFP = (FY)L + (F)), (8)
ZoT

(F))L =F) —(F} -7y (9)

() = (Fy -7 (10)

Thdo FVIERT vV V() 2oalHEN5 [EBEOL HThHY., FSIIABNRLE—-X
WOMEAEH A 5% 5 virtual 211 CTH bo 7 (7L) EDIVDONDFEIES /82 FAT 7% (3

0% & fe Tk (steepest descent). F:%/4) B (conjugate gradient). %E & $fi L% (simulated an-
nealing) 7 &%

/NI AV F— R % RO BB, EDO L) IR ZBA &) S EDYEICHEIC R 5,
LV DL, RN S N D RBESIIHREOERIKS> CLEILGEN DL NHTHDH, ZDR
ko Ay WA oY N LiT@ﬁﬁfféMW%ﬁﬁﬂiﬁf&@zfx%—%@fxﬁ‘/7“1)‘/Wﬁ%ﬁ&&éhfw
Z)O

RrnidEsFwHEcoOs Y ZAEETF VIS 5,
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E7Z2) OB MV TH Do TOHEDOKRA Y ME, EBEOIZE L T, RADFEH
B (FY) L Lo RWE W) ZETHD, TD—J7 T, NRICL DN L T, 752D
SEATHY (FP)) L, 29 Lave, B5R2/82RIELVWSATR R, Y a—
Py 8T HE)BNRANIBoTLEY, BRIKERRT I x V- N TOES R EZIE
LLKRDBZEDRNTE R\,

ZOHFEFIEFICHELS MEP IZJURT 2 2 MO NTEY, F/2—2 2S5 A — 5 & Ff
728 ONREHD k) AR k1K S 2\ NEB 12 I EAYH GEEYH) 055 TIs
HAEINTWED 3 BEGF~DIGH LA TH S, Mathewsa & Case 132 DFHEZEH-
C. DNA OFHERTH W CG T OREEZAL % 5 L7219, Arora & Brooks (F LYK &
%% » 737 % (adenylate kinase!™ & dihydrofolate reductase!®) O#rEZL % FR D 72012
ZOFFEE Fwiz13,

23. WHBEEOX L) LT
Vanden-Ejinden & 3£[FIRFZEE 12 & - TIRIEE /2 A MY 778 (string method)' (X NEB
WCIEIZ LM HETH S, 2 TlRdE sz (s b S /z) Sl oM FEEIC BT 5
Z M) Y THEIZDCTHAY 2200 2 ) 2 ZHRGDTOR» S 1T 5,

dr;

ds
TR GBEOR G UANIRBLO HTETH 2 RERETELEFA L TH L (ZORITA-TK
5 s IZHR TR WS LIZER) DS RO IR ZOTHEOREN 2 EZATHD, £<
flibn ik, €= ABOEEES—EIZ2 5 &) RHTH 5 (HOFHHICE L Cid, Sk
=2 oF 0, X AD oWMESEMZBRVIEHS 2 fio T, ©— X2 MyNMI8i2 L7z,
ILig1 — 0| B—EIC R 2L 227 PEED (2720, WAEKRO) . Zokiz, ¥—
AN EER 2 AN TL E 5 SPW % NEB & WHIIZIIMA- b DO TH H05, KA ¥ Mo
FTA=IEIANLLERLZNENW) L THLM, E512, MAOE— 2K L $IC
HHICEIP T ZENTEL (L. RTF VI IVICEBNIIEL D). 202D, A MY
YEORETIREIL 5T 2 O0ET V¥ v VOR/NDOIREE (A & B) 25kKdTH LED

\/\150

= -VV(r) + WS (11)

r=r;

34 513 NEB TSI Z KD 72H%, B> 7HHIZAVEF-HE2FEHLTWwE, LaL,
NEB TRD72/3213H < T THMEETONATH ), BRIBETENDSENL LWVEREZ D DO,
LWV HWIEE-STWwh,

W2l 7 b &) ELARb e, UMM LRELEAT, FAESA My 7 LCLE
J MREMEE S % o

B2, ol 20T TERGREFECH) &, BHOY— AP AV F—MIZIEFICRE
¢, SCFEIHAWHE L WA TL B, 2Dk (213 growing string ¥ & IHIZN 5 Db
220, F70 R AD HEANICRARTELOT, IHEIFZFARICEL RV, 22T, bodi
HERMEALDTELHE) L b EZLNEP,



(89)

2.4. #%HE— 78R % (conjugate-peak refinement)

% ¥ — 7 S B (conjugate-peak refinement) (& Fischer 512 & o T# 2 i & N7 HEET,
NEB A M) ¥ 7L L ALFHEDS R 229, NASEKEBOPOEZHDTHRL, £T 220
WNMZBENZE=ANBEZXF = L, ZOHICE=X %2 =292z T, ZOKIZ, 3
/2Bt (conjugate gradient algorithm) % ffio T, ©— XD Ex ML TA2I 06D
LAz, ZOFTFEIIE L OBMELR FUSIIISH E N T 5 D Rasp2l DA A v F2 0
0o K7y UERRY TICBF 25TV TS 342 Y TE— 8 — 1B HiEA
() AN =2 ba—2)2 2 8Th b,

3. ARBETONZIY—F — R/NEHIIILE—FK

BRI OV X — % (MEP) 7BRRBETD Y V37 Bokkier [HARE] oM TE
B Z LI TH B0 FEIICIZEEO R E W CTHRIRE TS MEP %19 2 & i
EL SN A, — B RIRETIZIEL L 2ve TOHITIE, HREEDO/ XA XGRS 572
DOFFNDNTHRDL . KBS O T IR/ E T A )V F — K (minimum free energy
path = MFEP) 231572700 D THb, 22T, HHIANVF— L3 dH B HEE 2, 12xF
LT, TMAEBENIMHERE P({2.)) 55 &,

F({za}) = —kpTlog P({za}) (12)

TEHRSNDMEMF({2,}) DI EThH D, AFEFTTEBVTHRAI AV F %2R0 B2 L X
FHEICEETH LN, EROFIHRIEIELV., 208 L SOFERITKELFITT22oH5 11
OHIE, RIS ERLR T 27200 #4725 ] BEEEZ EO X HIZE T L vd v E (BUGHE
EOME) Thh, 2 20B1R, ZRTOEHIFIVE—liEZ E0 X IZE#HO T v no
PEVHIMEHHZAVE—F Y FA7—7OME) TH 520, R/HHT A VF—&Kikx
KOZEVHIZLIZZD2 DHOMBEIZEBELTBY., JUBICED L F ¥ FAT7 — 7O
ARFELLCFIEMTIEDTE D, T2, HBBOMBIL S NAZHUIH T2 A M) ¥ 7.
CO1OHOMEIIHLTY [H2HRE] OMELX525ZLDVTE %,

3.1. mKAK77v 7 X%k (MaxFlux)

ISV BRRE DR R % &0 % 72812, Huo & Straub i3 2.1 fiod SPWO Z5E L T, &
K7 T 7 RAEERELD, HO5IESPW DS —7 v N Sspw 2BV T, #fES Sy %
DTFOMS (ZHEILL72b D) Sur ICEEIRZ 72,

1 M
Swr = 57 > exp{BV(r;)} (13)
i=1

2ZTR=1/(kpT) FREOHEH (2 RNV Y vy EETEH-720) TH b, ZONBEEKIL
Berkowitz, Morgan, McCammon & Northrup (2 & > CTEANTHE Y2, Z OBz &ML
TLBEOYIN 2 ERIE. ZODXRA A E2O% CPHREB ZR/MIT 5. b L I
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FRKICT S (MaxFlux) &\ 9 2 & THhb, Straub & HLEMEEEIIZ O FEEHoT, 75
ZYRTF IR T IO (TN —IKEBRT 575 F)D OffEZE Lz
7z,

Crehuet & Field | NEB # & MaxFlux #Ex#lAGbE T, LTFTOT7T VT XA %G

7213
Kq

(FY) . = (F))L - 3L (14)

I TR IFIFHOE—XDMETH Y, 7 I/SAEEZFMEZ2ET, o507V
ALTIE, I ANVF R EARBEORELZ EO L) IZ2%ITIUT X WL T
Hbo DF N, E(EHFEOHE) BT 2 4BE 2 HODZTREEIMIFONL EE 2N
(= A

3.2. ARBETOX R NJ LT
Vanden-Ejinden & 378 I3 FEDO A M) ¥ 7 FE% A RIRE IR L 7239, 20k
120 DUTF OBEEASSROERIRD T~ ¥ Ny HRER A &YV — LIk L TIRSE L 720

% — UV 4 ns) + R A (15)

TZTo(s) EHGET T ZAHEETH ). (na(s)ns(s’)) = 2kpT6apd(s — s') &\ BtR %72
To () IFMEPHEZ LT, 6(x) 12 Dirac DT VI BB TH L, F7o, &R —KORE
728 21E, /SADT 32 TIWITK L TR E L CRHE T %0 W SMAIERIR, #ix)
FEOWHAELFEILT, U AHOBEMIE L 25 L91275, COFEEHVLZ LT, 2
DDNAAY DR RN 2 — 7 O5HE, 2B 7B AV F—OFHE, Ut L —
FORIMER ERATH) ZEBTELDI, 2L, ZOTNVIT) AL EFDF FEKGTICHE
FALEIELTH, O HHELST X COSAZEE2+5I1cH > 7Y v 7 CE R WAL
Vo T THBUALSNZEBEAFRIBEDOA M) v FEellAadbE DL, YVFAT =IO
T7U—FPEZHENT FNE LT TENT 5,

3.3. HBIEERICHTEII NI L T&E

MBI NAEZEICHT LA MY 7 (D L < onthe-fly A b)) ¥ 7)) dfR/MNEE T
ANF =R & KD B 720 OIFF RN % Jiih T 53939, THIHREEDO A M) v 7k
BOIRAE L ETH Y, MBILER 0, (x) 27V T) ALOHIEAT 5, ZDHEREE
HEHEH-THBEDLLEWV) BEKOHIRCEFHOTIDNDTH S EIRET 5. ZOFE
ffio T, ZOMBULERIIH T2 HHZ AN F —EMTORNIANVF-BERERDL Z
EINTE 5,

COHEEFEET L0, FTHBLINEZER (D L IZEFEE) 0,(x) P 24
(a=1,..m) DY THWRHRINTWSE 2200 MD 2ESEL, 22 Tm BHBILEI %
HOBTH L, TOERTH-> T, 2o BERZENTEE IR EZZTHIENTE L, T
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FFER, A M) X 7ERIIBTED, 2o PHHZAVF—MlHZ2E CTEH 2L 2R 2L’
T&2%o ZOTNIT) ALEZFETTHIET, 2 13 MFEP LIEDOL 28R D, £D
FEE. MFEP fHEOBEDLY > TV ENDL T L1l% b, Lo To HHI AL X — RS G
L— M2EHHT 2 2 L REL B %,

COHEET T =0T I3 TEFHBEARH SN, KIZY 87 BOMBLE TV
DOREEZALSD LML S 2R~ — OBUKI 2 B 1@ Sz, BIENR S Vs 8
~NOIRH & L Tid. Roux S IZHEM O TiEE:%A VT, Sre ¥ — €D )V — 78 & ML AR
12 525 2175 7239, #7k 513 Arora & Brooks!? 12 X o T 5 172 adenylate kinase
DOREEZALZ COFET L) FEICHRTz, 2ol B bz e L<id, 20 o
F W5 (principal components) & vy, YT Y FOHES X F TEREICANLEEZIT-> T,
ZULHHIANF -GN TE 2, T2, VY FPAD AL L EOEBRBRIKED
BT 2F#o52 &b TE0,

4. NZAY>FTUL T

BT AV — 2585 2 LIRS BRES 2 ETIRIERICEETH Y., ALFG
FCHEOEmD R IN TR, LaLl, HICHEE LTHERLIDIX. 22 10BN AREED
GEINDLONPENPEN) T ETHDH, Warshel IZE > THASINDS L) 12, BEERIETHN
L B RRIESEG T L id b v L L, ZENSTANTTId R L, B 4 #ek
bbb, 2. RAHOBGEDL W, IFEHOKIETHIUTH A5 S FICHN 28 R IFEE
272239 Thb, PERAHEOLFARUGIZE L Tid, ¥ ROER 2 7B #EH 5T
HY, RESFIFRERDEDH 7D, L, Ttk 2o FEEGTORIGICELA
GOEELL, 2RO BY LT TO—FHEINLE,NTRV,

T2, RS FORISIIERRE (RiE) TRI->TBY) ., ZOBICII/ AL —DTh
HHILbFHELLNDL, LoT, —DONRALBTICELAYELL L IIfERTHY., /$2AD
Ty TINEERLT TO—FDE) BB THA ). TDL) BT TO—FD—>2L
L C. Chandler & HEMFEEIZL > TE 2 H SN2 EBBZEEY ~ 7)) 7 (Transition path
sampling = TPS) (ZIEEICH T2 i TH 2494, F 72, 50 4180 Onsager & Machlup @
HEDNSAEE R EAEGZLTNT) AL THDLEEZ DT ENTE LA PIFTIE
INSDOBRISA T Y TNT BFEIOVTHMN L. bILbNORIEOHTF® (20T
bl

4.1. EBZEY > T > 5 (Transition Path Sampling)

BRI~ 7)) v 7 (TPS) ZIETFE O S A5 % 3K 2 72 OIFF 280 7 kT
Hbo TPS ODEARMLEZFE, /NA o) XKL EA FEXREE) Plo(t)] 24
LTW2EEZDLILTHD, BHEALS NN (0 = 1,...,M) %o T/8 A% BRI
L. Tz o = 2(t1), 22 = x(t2),..,opr = x(tpy) ERT &L N ADERMIZKRITOHE
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EOME P(ay, 20y oy apg) 127050 NAEAEDFLE VI T E L, HF 4 EORLE
{@:i} = (w1, 22, ...;on) (K L CEAEZE 2 5 PEREIFICIERWIFEFT B TEY,
OHPEIIHETEREIZR 5,

T, FEHAICIE Pratt AR GREEIET O 5 > Y 2N 4+ 3 7 226 LT) TPS @
WD &, 20 Chandler & [FAIZEH 725725 TPS % £ ) — M E b L7z, 2
DB, %5 1d shooting & shifting &\ ) FEWICEIFRNLZEY T HVE - A—TLEEL
T, TPSIIBETIHIE L b TE Y., % DLFEFISIIR 3 2 16 BIAS S 24949
ARG TR A6 & L Cid, CGCDNA +) I~ — &I T 246 - o0,
Trp-cage D V) 7272 HEEHEPD . 8 F1) X 5 — 12 L %5 DNA BHEFE2 | BEOFED 7)) v
Ty 7 BRIUCICBI LB R ED &I AN D S

TPS Z#LEZFHH T 572012, FICMD LFHIND Z &A% {0 TIUTIEHRIT & RS
oo Rl LTk, BEFEO (AFNES %) MD 2— FEi) &N TELDT, EHET L
DWFEFIZEI LD V) TENH D, TO—T, Kugk LTk, MD CERIEEWBEZRBLE L A
WS T TE R\, DF D, MlZh2H < (rare and fast) #2 2 2@ IZ%F LT L2 #
ATEBTERVEWV) ZEDRDH LT, LoT, ¥ NI BEOBEELRLITN 1272AD LD
7oy FIZHOIEEICW - < V) (rare and very slow) L2 2 2 IZE L TIIENTIE B V. #
O L I LCid, sifiom/EHEI AV F-BELAEITE I (T TH D) L
WIHNHLH D ) B X DBNRRIREMD 72v L) FORITE ST b0 FEFICW -
DRI WIS /82 F 2Ty ZFoFgEe LT, [MEM (action)] 1285 Hikig ik
RIKBNT %o

4.2. EH %AV %5 % (Action-based methods)

ERZ VA TEIZIIKRELFT T2 2H 5, — 2 HMNZOR/IMER O EEIZ 3D <
bOT, Za— U HRRME ) BELFIHET 2 L0 TH 55559, Ry, MD O 7 LT
ZH(BIZIE, R (©2), () 1ZFD—2) L&D DIF, WPMERE TR <, BHREMEZ &
WAL 5 TWwB EW) 2 TH D, BlZIE, Elber 5Ii3LT D Gauss DEH (FLEI%) %

LSS ,
t d’r

CONBEEB(ZHRILLb0) 2 H/AMET 52T, =a— b RSN By 2 #E D
T Bo ZOLEEDORA Y ML, /S ADOYYIIREE & ARREZ RO IR ME & L T

A B L L WEEO0OE  IFFICRE 2 HHEDOREID) 5 Th SHEETTIEOHRT,
WO L T2 O PEIREL ) Fet 1= TH ). 2O, B {x 1 LT UToLH %
BAEEZDLIENTE %,

P({:L'»L}) o e*BE({Ii}) (16)
ST E({e)) BT AV E—TH Y. BIEROBEOHE (5 F LY~ 2 B CH 5725 0) Th 2.

T2 BT OMAIEZ 2 EFERE D% E, Rl hoE R 28 THh %,
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ADODLZENTELDOT, Db ITHEEELT D L) RN APRKELLEVH) L THD, B
S5IECARTF RO 2oF bz n D o) 72724, BRI, mGLUuR L2 7% =0 7
¥ NG OREEZEALSD B LICZ 0 EER B Lz, o0 FEICETALE2—L LT
X, SCESY 2B, LA L. SOFEENSAF—FOHETHY, SAF YT v roFEk
TlEARWwZ e, 2, EHHETHLETORBEZHBILLAZLEOZT—PENLLVDLD
PELADE BV E V) BEEPHFET %,

L) —ODERICEDC HEIZ, 7P 2Ny HRATEIT S &) R 2R 2 ) b
DTH 5o MHOIZDIZFUSHED 1 RILTH S L) BRI L CHIT 5, ZDF ﬁ%%
BEEIREE (L IREER T £95 8. bUbIIAERGTTOWSL Y E LT A F I 7 A
%ﬁ%é@f\x@&%%:7%@MT®%@%T@7/VLN/ﬁﬁﬁTi<t@f§éI

1 2kpT

¢=ZF@%+ c £(t) (18)

TITF(x) WRICESND I, () BAGRT Y RBEETH . ()W) =6t —t) % i
729 ZOHRERIIHT A2 ENFIUT ORE/SOFETH 2 55 69605

Pla(t)] o e~ 50 (19)

Somlz] = & / dt ( )>2 (20)
Z 2T, Sowm & Onsager-Machlup 7EF (JLBI%0) 18 L IMIEN %40, Z ik TPS 0)/”71]0)%3?,%}:
ERHILLWERTHY) ., COWREEDOIZ(OM/EHZ = AV F— LA (&) P
WA O F#G A LR L Th b, £ I T, $ﬁ¥ﬁﬁ%fﬁbhfwééiéi&$&%
WY ANDZENMEELE 25,
Eastman, Gronbech-Jensen & Doniach i OM/EH % - T, X7 F FIZR LT8RV 7
) ¥ 7 ORHEE MO T 57259, Orland & SEFBIFEE SR Tl 7 B S 2 Lo £ H L
T 2EAMLET, MBULEI NS VX027 T =0 RTF FOBEZALOFTH A 1757250,
FEARFT I FEOF 2 SR 2 7)) v S BIAALIIZEE LT, Zuckerman & Woolf®® (&
OMTEH %o T, BEDBIN A P R—F Y A - H 7)) » o EEL, $72. Andricioaei
5t OMEH & flio 72 F4 > 7' ¥ 7 %475 7289,
HOIHIUL OMAIEH & L 7)) 5k e At bE b 2 &AL, LT hsciiigh e
1%, BLiEZER (configuration space) &4~ 7)) ¥ 7§ 5720 OIFEEITH A L HiETH Y, £
K453 F 2% L Tid. Hansmann, Sugita, Okamoto |2 & > THID TEA SN2 D TH A,
OMEHZ VT, NRAZHMOY > T ¥ T 2ATW b 7EH, ADMAZZZH THILL,
BRAONCHBE L7ZIRRBIS XA P 7 v TENTLE 0, WL AY 2 7)) Y IR TE RV,

72720

B IREBET OS5 > VN FRERICE L TEPNRZZD, SO EEDLZELTRTH
. Machlup & Onsager |2 & > C#H#H ST 24D,
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T2 T, OM ik & PHHA N EOEMEL o T, L7 ) A5HiEE OM IS & 27824 >
TN TIEAT be TORER, LNEVRAZEEELY [Eh] THY 7)) v 7 $5 2
LAREE B B

772U, ZOEIIE Adib OBEWRERD 1252 L 512, SAEMOWED & ) H1k
LT, WIER OMAEH 2 2 MUE % 5 v, MIER Do = limy oo [, do; & L72
L X OMIF % OM 1ERT I

Soale] = 5 + & /dtl( 1) (F2) 2T dr )

%Y, 22T, F(r)=-0U(2)/0x L b L) BRT v v VB U(z) 2 ELTE
D, AU = U(xa) —U(zp) TH Do x4 1Z/SADWEE, x5 INADKETH D, bivbi
ZZ D OMAVER %5 72324 > 71) ¥ 7% Bolhuis DZHD/SA% L DEFIVERT V¥ %
VZHE L, L) AR A DEDL 2 ETHNAT Y T ) Y T OMENLIL b S
EERIRLTZe ZOBIZ, BEFULAHT ED (At BWKRETED) & BF v vy VO HEIK
EVEZAHIINANRFSTETCLE) LI BIRPDH L Z e nh oz, THUZOMEH %
o725 58T At EFIRICIIKE L TERVWE W) ZETH Y, EBEOFHEEIT) BIC
EELRINE RS v, T2, TPS & L 7)) Mk x A E b 133 B :ﬁ?‘ftf
VBT H T TTIR OM B LT A IEAMAGDETE ), bIUbNOBEKA LD
WoL ) LZBRICHL L) T RE D,

(21)

5. $LHERE

KA TR FITER 2o Ty BEEIRE OS2 —7) LRI OS2% 2 7) » 7)) o
MEEIZOWTIRR, TNEHITLH72DICT T 20 FIFETEDL ) BTV TY) XLAHEHES
NTELDEREIL 2, EENEZ B LI ATIE, 7SAY—F 128 L Tid nudged elastic band
By B LKA N) 7 X227 I L TEBRRREY » 77 » 7 (transition
path sampling) & Onsager-Machlup fEHl % V727 VT AR ERTHHH LEZ 5,
72l EMbA—E—HEH N, INODAY—F BLUNSAYS LT Y TONRA NN
ThHoHEE>TWEDIFTIE RV, £IT, SR ED L) ZHMISHFEAFERL TV INE
eV ZEIZELTREY %,

HAML SR b ) v 73930838 (IR ictii S N2 HEETH ). Ihbiie 2RI
ﬂf\)ﬂé‘ﬂ“(kﬂ< ZrEEbND, LAL, Hummer &> THEBEINTWDL L HI®, Lo

ﬁﬁ%ﬁﬁﬁﬂﬁ EAE DA % EANE V) T EDREWTH ), F W, (L

m& o TV THh L. TNEHBILL TROZ &I EIE™ b5 555, RiED
%@%&%%#Loﬁbtfméﬁ&#MLwot@¢<7ﬁ&74:/7_ﬁofbi5
DIXfEMMEEED OT, FEEILETH D,

Yz it (18) & %filliZ Fokker-Planck 2R 2 RS FRTHL 2 ETHLHELN B,
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BAIEZAEERTFOYI2ab—2a v Th{, L) LoBETHL, MilaLXve o

ICEHT B0 L) TEPHEN MBI R ) O0H 2™, ZOBICIE, MR LERE
THEENTWVEILVF AT —VDYI 2L —Ya VEIlTZ W) ANShEn) 2 &
WEEI DL, Ty YVF AT =V GaFEIT 7)) 7OBRPLEETH Y, &K,
HBERSIZE->T, HHZAVF—HERIRIZT > T 57200 IVF Ay — Vi kD
B S N, ZoERARNE T AT T7IE, BRICEH Z Lo TE ML I N I, b
NWONBZOWEEMY 720 E 2 A0 fine Z HHE XS ST, REZMNZZFNICH
Y, LI ETHDL, ZOTATTIEOMERZ V2824 > 7 v ZIZESICHLD
ANBZENTEL,

RO L) H#EATERDOIZDIZE/SAY T v 7 ii%f%é% ZOBEIZIX, 2 E
DETMEEWY) ANDLEDRH L, Tbb, ALFESELRT 2 RT ¥ v )VH % 7HE
?étb@%?%i%ﬁk\%WE?CﬂHMO@%%ﬂ%~F@74+‘7x%ﬁm¢é
TmODETIATIVAFETH L, EELITZNT B L - USREKEIE 2 7 IVRICH
LTAToCwa™®, L, EFRREFHET LI L 3HHRNIEIET 20 L _THTEY

CEMERERASADLDT, L VRENL TV T X LOBER N — FHCORBENLETDH
éo%:g%ﬁf%:ﬁz:%LTi%%ﬁﬁﬁ%@%fw:%&é?ﬂﬁzéia&%JL
2T NI ZRD WD, EEREZLLEIAHATIE, 774 V<2 ORBREDD 2727
VT AL R DO TIE R Bb s, BE5THOBETBERE & W
9 Z LI LTI, Kuki & Wolynes OFfEEEFE 5% FI W 725HE8D 23 225, Shgd L #i
WK LATFHEoOMEIEZENL,

#HE O THIN LR -, RSFERA BT (e L)« BE ARz (57
WEERASERAE) . ARk BRAG L (BB ZERT) & ORFEZEDR R TH 20 72, HIBERTH
b (ESZEIERTZERT) o R R L (BALSARRSERT) o 0 e (H ARERNR ) (AR
TATW22&, ARGZaXY Pl T2 CER#HVZLET,
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