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and Buck (1933).

3 This account is based on Verner (1978), Meillet (1970) and Prokosch
(1938).

4 This account is based on Halle and Keyser (1971 : 88).

5 1 take my data from Brooks (1961).

6 Cf.Streitberg (1896 : §143), Jespersen (1909 : §5.71), and Campbell
(1959 : 30).

7 1 am indebted to Jespersen (1909 : §5.71) for drawing my attention to
the first factor.

8 Cf, Wright and Wright (1925 : 307-308) and Quirk and Wrenn (1955 :
104-107),

9 I take my data from Sweet (1896), Bosworth (1898) and Hall (1960).

10 T take my data from Sweet (1896).
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The complex verbs and-swarian and and-swerian had the accent on the initial

syllable and lost a part of the root (ef. Mod E &nswer). In the simple verb
swerian, however, the accent fell on the root, thus preserving the whole
syllable of the root (cf. Mod E swear).

Unaccented syllables were to undergo vocalic reduction in OE period. As
we have seen in §3, the root of complex verbs was semantically and gram-
matically significant part, To conclude, it seems that the accent was placed

on the root of complex verbs in order to protect it from decaying.

Conclusion.

This paper has been concerned with the reason why the accent could not
be moved to the initial syllable of complex verbs regardless of the powerful
influence of the Germanic accent shift. The writer has assumed that the foll-
owing four factors allied to place the accent on the root syllable of complex
verbs. First, there may have been a necessity for OE speakers to distingish
complex verbs from complex nouns by means of the accent position because
there was a morphological resemblance between them. This may have forced
OE speakers to place the accent on the root of complex verbs., Note that
complex nouns had already received the accent on the initial syllable owing
to the Germanic accent shift. Second, there was still a remarkable similarity
between verbal prefixes and prepositions, This may have led OE speakers to
place the weak sentence accent on verbal prefixes. Note that prepositions
usually had the weak sentence accent. Third, there may have been a necessity
to concentrate hearer’'s attention on the root of complex verbs because it
was a semantically and grammatically significant part. This may have com-
pelled OFE speakers to place the accent on the root of complex verbs. Finally,
there may have been a necessity for OE speakers to protect the root of com-
plex verbs from vocalic reduction because it was a semantically and grammat-
ically significant part. This may have prevented OE speakers from moving
the accent to the initial syllable of complex verbs. Note that unaccented

syllables were to undergo vocalic reduction in OE,

Notes
1 I wish to thank and Daniel Talbot for his criticism of this paper.

9  This account is based on Macdonell (1811), Smyth (1920), Hirt (1929),



(31) 1st person band “I bound” : 2nd person bunde “you bound”

The root of the nouns such as fot “foot”, tos “tooth”, and mann “man”
had the grammatical functions indicating case and number. The roots of most
nouns, however, did not have such functions. The roots of strong verbs, as
we have seen above, had the significant functions ; therefore, the root syllable
of verbs were by far more grammatically important than that of nouns.
If Jespersen (1909 : §5.22) & (1939 : §27) is right in saying that the accent
1s used to concentrate heare's attention upon the most important part of a
word, then we can assume that, owing to the functional difference between
the root of nouns and that of verbs, it was unnecessary in complex nouns to
place the accent on the root whereas it was necessary in complex verbs to
place the accent on the root.

To conclude, it seems that the accent was placed on the root of complex
verbs in order to concentrate hearer's attention on the root, the semantically

and grammatically signigicant part.

4. Fourth factor.

The accent contributed to the preservation of syllables. The writer assumes
that the accent was placed on the root of complex verbs in order to protect it,

It is well known that the vowels of unaccented syllables suffered reduction
in OE. Thus, if the accent had fallen on the initial syllable of complex verbs,
the root would have undergone vocalic reduction through lack of the accent.
We can see this process in andettan “to confess”, heht (preterite of hatan “to
call”), leolc (preterite of lacan “to leap”), leort (preterite of letan “to let”),
reord (preterite of redan “to advise”). It is generally supposed that they ex-
ceptionally received the accent on the initial syllable owing to the Germanic
accent shift and lost a part of the root syllable. If they had had the accent on
the root syllable, they would have preserved the root syllable, and their phonolog-
ical developments would have been *and-hztan (cf. OS and-hetan, ant-hetan,
OHG ant-heizzan), *he-het (cf. Gothic hai-hait), *le-lec (cf. Gothic lai-laik),
*le-let (cf, Gothic lai-lot), and ‘re-red (cf. Gothic ga-rai-rop). It is worthy

to note here that their related verbs preserved the whole syllable of the root
by retaining the accent on the root : hatan ; het (preterite of hatan) ; lec
(preterite of lacan) ; let (preterite of lztan) ; and red (preterite of redan).™

The cognates and-swarian, and-swerian, and swerian offer another example,




(26) The 3rd function was to change the intransitive verb into the transitive
verb.
be-murnan “bewail” (cf. murnan “be sad”)
be-wepan “bewail” (cf. wepan “weep”)
ge-gan “conquer” (cf. gan “go”)
ge-winnan “conquer” (cf. winnan “fight”)
27) The 4th function was to give no special meaning to the root.

a-beran “bear” (cf. beran “bear”)

a-brecan “break” (c¢f. brecan “break”)
a-iernan “run” (cf. iernan “run”)
a-singan “sing” (cf. singan “sing”)
be-cuman “come” (cf. cuman “come”)
be-secgan “say” (cf. secgan “say”)
ge-rowan “row” (cf. rowan “row”)

ge-secgan “say” (cf. secgan “say")

We have just seen that the verbal prefixes in (24), (25), and (26) served only
to modify the principal meaning in the root syllable of verbs and that verbal
prefixes in (27) had no special function. It is clear that the prefix was
semantically less important than the root of complex verbs. If Jespersen
(1909 : §5.22) & (1939 : §27) is correct in saying that the accent is used to
concentrate hearer's attention upon the most important part of a word, we
can assume that the accent fell not on the prefix but on the root because

the root was more significant than the prefix. Next, we will examine (23).

3.2
As Prokosch (1937 : 225) properly points out, the vocalic gradation of

the root syllable was of functional importance in the proto-IE verb system.
It is well known that Germanic fully preserved the function of gradation in
its verb system, In OE, the root syllable of strong verbs performed gramma-
tical functions indicating the following : (28) tense ; (29) mood ; (30) number ;
and (31) person,

(28) Present binde “I bind” : Past band “I bound”

(29) Indicative band “I bound” : Subjunctive bunde “I had bound”

(30) Singular band “I bound” : Plural bundon “we bound”




3.1,

As Jespersen (1938 : §27) points out, the root of verbs served to express
the principle meaning whereas the verbal prefix served only to modify the
principle meaning in the root syllable. According to Quirk-Wrenn (1957 : 108-
119), verbal prefixes had four functions, ®

(24) The 1st function was to give prepositional or adverbial meaning to

the root,
be-sprecan “speak about” (ef. sprecan “speak”)
be-standan “stand round” (cf, standan “stand”)
for-standan “defend” (cf. standan “stand”)
ofer-gan “overrun” (cf. gan “go”)
ofer-iernan “run over” (cf. iernan “run”
ofer-sprecan “speak too much” (cf. sprecan “speak”)
ot-standan “stop” (cf. standan “stand”)
surh-gan “go through” (ef. gan “go”)
under-gan “undermine” (cf. gan “go")
wis-gan “go against” (c¢f. gan “go”)
wis-sprecan “speak with"” (cf. sprecan “speak”)
wis-standan “oppose” (cf. standan “stand”)
ymb-gan “go round” (cf. gan “go”)
ymb-standan “surround” (cf. standan “stand”)

(25) The 2nd function was to give perfective aspect to the root.
a-feallan “fall down” (cf. feallan “fall”)
a-sendan “dispatch” (cf. sendan “send”)
a-standan “stand up” (cf. standan “stand”)
be-bycgan “sell” (cf. bycgan “buy”)
for-bzrnan “burn up" (cf. bzrnan “burn”)
for-sendan “send away” (cf. sendan “send”)
ge-standan “stand up” (cf. standan “stand”)
ge-winnan “win” (cf. winnan “fight”)
of-iernan “overtake by running” (cf, iernan “run”

to-gan “pass away” (cf. gan “go”)



conjunction : ac (cf. Gotic ak)

interrogative : hwone (cf. Gotic hwana)

adverb : swa (cf. Gotic swa)

substantive verb : was (cf. Gotic was)

If Campbell's analysis is correct, Germanic *af- and ‘*at- developed into the
verbal prefixes of- and ot- owing to the weak sentence accent.

Now, we have seen three facts : that verbal prefixes and prepositions
were similar in form, meaning and grammatical function ; that prepositions
usually had the weak sentence accent ; and that some verbal prefixes seem to
have had the weak sentence accent. We. can assume from these observations
that complex verb, that is, [prefix + verb), may have had the accent pattern
X _/ by analogy with (prepositions + noun).

To conclude, it seems that the accent was not placed on the prefix of

comlex verbs by the analogy of prepositions.

3. Third factor.
As Jespersen (1909 : 8§5.21) points out, the accent is often used to
concentrate hearer's attention upon the most important part of an utterence.

Gimson (1970 : §10.12) exemplifies this :

Jack likes fish (that is, not George, but Jack).
Jack likes fish (that is, there is no question of his hating fish).

Jack likes fish (that is, not meat or poultry, etc.).

According to Jespersen (1909 : §5,22) & (1939 : §27), in Germanic languages,
the accent has also been used in order to concentrate hearer's attention to
the most important syllable of a word. The writer assumes with Jespersen
that the accent was placed on the root of complex verbs in order to concentrate
hearer’s attention on the root, the most important part.

The root of verbs was important in two ways : (22) the root of verbs
was semantically more important than the prefix and (23) the root of strong
verbs was grammatically more important than that of nouns, We will examine

(22) in 83.1. and (23) in §3.2.



geond 9 times 9 times
in 46 times 45 times
mid 69 times 66 times
neah, neh 8 times never

of 36 times 35 times
ofer T0 times: 70 times
on, an 364 times 359 times
ongean 3 times never

ot 3 times 3 times
samod, somod twice never

to 160 times 155 times
togeanes o times never
surh 18 times 18 times
under 58 times 58 times
wib 99 times 98 times
ymb, ymbe 24 times 22 times

As has been mentioned, we have three facts to take into account in dealing
with the second factor. We have already seen two facts. First, verbal prefixes
and prepositions developed from the same origin. Even in Old English period,
verbal prefixes and prepositions were similar in form, meaning and syntactic
function. Second, the prepositions were usually proclitic ; accordingly, (preposi-

tion + noun) usually had the accent pattern X /. Now, we will look at the

final fact.

It is generally supposed that the verbal prefixes of- and ot- derived from
Germanic "af and ‘at. Note that Germanic ‘a in accented syllables
became a or o before nasals and # elsewhere ; Germanic "a in unaccented
syllables became 2 and later e. Therefore, it is phonologically expected that
Germanic *af and *at became “ef- and ‘et- in unaccented syllables. Why did
verbal prefixes of- and ot- appear instead of "ef- and “et-? According to
Campbell (1959 : 141), Germanic "a became o or & in a group of words which
were usually used in weak sentence accent. Campbell exemplifies this, as seen
in (21).

(21) article : pone (cf. Gothic pana)

preposition : of (cf, Gothic af) ; on (cf. Gotic ana)



ymb- “round” :  ymbe “around”

Moreover, as Campbell (1959 : 30) points out, some verbal prefixes govern-
ed the same oblique cases as the corresponding prepositions did. We exemplify
this in (18)-(20) *

(18)
ofer- : Ofer-eode Pa =pelinga bearn steap stanhliso “Then went the sons
of noblemen over the rocky slopes” (Beowulf 1408-1409)
ofer : and eodan ofer land “and (they) went over the land” (The Anglo-
Saxon Chronicle 895)
19
Purh- : gar oft Purh-wod feges feorhhus, a spear often went through the
body doomed to death” (The Battle of Maldon 296-297)
Purh : he let his francan wadan Purh pes hysses hals ; “he let his spear go
through the young man's neck ; " (The Battle of Maldon 140-141)

(20)
wip- :and a deoflum wiP-sacen “and always fight against the devils”
(The Whale 84)
wip : lap wip lase ymb land sacen, “foe (must) fight against foe

about the land” (Gnomic Verses 53)

As we have seen, there was a remarkable similarity between verbal prefix-
es and prepositions. Next, we will look at the fact that prepositions
were ususally proclitic. This is evident in Beowulf. The following diagram

shows that prepositions in Beowulf ususally had the weak sentence accent :

prepositions occurence proclitic use
=fter 65 times 64 times
&r 3 times 3 times
&t 61 times 61 times
be, bi, big 27 times 26 times
beforan once once
buton twice twice

for 36 times 36 times
fore 3 times 3 times
fram, from 14 times 13 times



verbs in order to avoid the morphological confusion. Note that, owing to
the Germanic accent shift, complex nouns had already received the accent on

the initial syllable at the early stage of Proto-Germanic.

2. Second factor.

Verbal prefixes and prepositions derived form the same origin. Even in
Old English period, they were similar in from, meaning and grammatical
function. The writer assumes that, owing to this, the accent was placed not
on the prefix but on the root of complex verbs.

There are three facts to take into account in dealing with the second fac-
tor. We will look at them individually. First, it is generally suppo;sed that
verbal prefixes and prepositions were adverbs in origin. Kurylowicz(1968 : 171)
shows their individual developments schematically as follows :

(15) adverb + verb (verb + adverb) + oblique case

(16) adverb + verb verb + (adverb + oblique case)

(17) prefix + verb verb + (preposition + obligue case)
In stage (15), adverbs were used to modify the verb, but not directly connected
to it. In this stage, adverbs usually preceded the verb, In stage (16), adverbs
were also used to define certain oblique cases of the noun. However, the
adverbs were not yet felt to govern the oblique cases of the noun: According
to Smyth (1956 : § 1638), Homeric Greek belonged to this stage. In stage (17),
adverbs were not only felt to be directly connected to the verb, but also felt to
govern certain oblique cases of the noun. In other words, adverbs split into
three different grammatical categories : adverbs, prefixes, and prepositions.
However, adverbs, prefixes and preposition still had much in common. Old
English belonged to this stage.

The following prefixes had the same form and the same meaning as the

corresponding prepositions had : "

=t- “at, to, from” . =t “at, to, from”
be- “near” :  be “near”

ofer- “over” : ofer “over”

surh- “through” : surh “through”
under- “under” :  under “under”

"

wis- “with, against, from’ wis “with, against, from”



arian “to honour” : ar “honour”

brycgian “to make bridge” : brycg “bridge”
giefian “to give” : giefu “gift”
lufian “to love” : lufu “love”

mearcian “to make a mark” : mearc “mark”
sceadwian “to overshadow” : sceadu “shadow”

“

warian “to guard” : waru “guard”

We have seen that there was morphological similarity between simple
nouns and simple verbs. Morphological resemblance between complex nouns
and complex verbs existed also. The following examples suggest this:

=-lzte “desert place” : a-l®@tan “to leave”

2-8rot “weariness” : a-roten (pp of a-freotan “to weary”)

bi-cwide “proverb” : be-cweden (pp of be-cwesan “to say”)

bi-gang “circuit” : be-gangan “to surround”

ofer-cyme “arrival” : ofer-cuman “to reach”

ofer-drenc “intoxication” : ofer-drencan “to intoxicate”

ofer-feer “passing over” : ofer-faran “to pass over”

ofer-feng “clasp” : ofer-fangen (pp of ofer-fon “to seize”)

on-al “burning” : on-2lan “to ignite”

surh-feer “secret place” : surh-faran “to pass through”

witer-cwide “contradiction” : wis-cweden(pp of wis -cwesan “to contradict”)
wiser-saca “adversary” : wis-sacan “to reject”

wiser-sprc “contradiction” : wis-sprec(pret of wis-sprecan “to contradict™)
ymb-sittend “neighbor” : ymb-sittan “to sit around”

We have seen that there was morphological similarity between complex
nouns and complex verbs, If OE speakers had not distinguished complex verbs
from complex nouns, a morphological confusion might have arisen between
them, As Modern English speakers distinguish the complex verb dver-wérk
from the complex noun dver-work by means of the accent position, OE
speakers may have distinguished the complex verb ofer-hycgan “to despise”
from the corresponding complex noun 6fer-hygd “arrogance” by means of the
accent position,

To conclude, it seems that the accent was placed on the root of complex



the following morphological devices : *

(12) Some nouns were formed from the verbal stem with o grade or with
the weak grade.

(13) Some nouns were formed from the present stem of verbs.

(14) Some verbs were formed from the nominal stem.
Naturally, the nouns of (12) and (13) resembled the corresponding verbs,
and the verbs of (14) resembled the corresponding nouns. We will look at
(12), (13), and (14) individually. ®

The nouns of (12) were similar to the preterite or past participle of the

corresponding verbs,

2t “food” : 2t (pret of etan “to eat”)

bite “bite” : biten (pp of bitan “to bite”)
draf “driving” : draf (pret of drifan “to drive”)
nam “seizure” :nam (pret of niman “to take”)
rad “riding” :rad (pret of ridan “to ride”)
sang “song” : sang (pret of singan “to sing”)
snaw “snow” : snaw (pret of sniwan “to snow”)

sprzc “talking”  :sprzc (pret of sprecan “to speak”)

weg “motion” : weeg (pret of wegan “to carry”)
wearp “wape” : wearp (pret of weorpan “to throw”)

The nouns of (13) were similar to the present stem of the corresponding

verbs :
bring “offering” : bringan “to bring”
cuma “guest” : cuman “to come”
drinc- “drink” : drincan “to drink”

feoht “fighting” : feohtan “to fight”

gang “going” : gangan “to go”
help “help” : helpan “to help”
lac “play” : lacan “to play”
red “advice” : r2dan “to advise”
slep “sleep” : slepan “to sleep”
w®sc “washing” : wascan “to wash”

The verbs of (14) were similar to the stem of the corresponding nouns :



Alliteration indicates that those proper nouns had the accent on the initial
syllable instead of their original accent position:

(7) Andreas instead of Andréas (cf. Gk Andréas)

(8) Méria instead of Maria (cf. Lat Maria, Gk Maria(m))

(9) MaAtheus instead of Mathéus (cf. Gk Matthaios)

As we have seen above, the Germanic accent shift was still a powerful and
productive process in OE period, Complex verbs, however, rejected the German-
ic accent shift and retained the accent on the root syllable. Needless to say,
complex nouns accepted the Germanic accent shift and received the accent on
the initial syllable. We exemplify this in (10) and (11).

(10) oferhogode 8a hringa fengel, (Beowulf 2345)

(11) ece r=das; oferhyda ne gym (Beowulf 1760)
Alliteration indicates that while the noun ofer-hygd “arrogance” had primary
accent on the initial syllable, the corresponding verb ofer-hycgan “to despise”
had primary accent on the root syllable. It is not altogether clear why this
happened. According to traditional grammarians, when the Germanic accent
shift took place, complex nouns had already been formed, but complex verbs
had not been formed yet: therefore, the Germanic accent shift was applied
to the complex nouns, but it was not applied to the complex verbs.® Their
explanation is persuasive from a diachronic point of view because there is
evidence to show that the time when complex verds were formed was later
than the time when complex nouns were formed. However, their argumenta-
tion cannot explain why OE complex verbs continued resisting the Germanic
accent shift. Note that the Germanic accent shift, which arose at the late
stage of Proto-Germanic, survived at least to the period of ME,

The aim of this paper is to explain why OE complex verbs retained the
accent on the root syllable regardless of the powerful influence of the German-
ic accent shift. The writer proposes that four factors dictated that the

accent be placed not on the prefix but on the root syllable of complex verbs,

1. First factor.

There was a high probability of morphological confusion between nouns
and the corresponding verbs. The writer assumes that the accent was placed
on the root of complex verbs in order to lessen the confusion.’

As generally observed, nouns and verbs were linked together by means of



About Four Factors Hindering
the Germanic Accent Shift,

=5 Il E —

Introduction,

The aim of this paper is to explain why OE complex verbs resisted the
Germanic accent shift. '

Proto-IE was a language of the free accent type, where the accent could
be placed on any syllable of the word. Freedom of the IE word accent is
apparent in Greek pater “father”. We can see that the accent could fall on
any part of the word (that is, (1) on the root pa-, (2) on the suffix -ter-,

-ter-, and (3) even on the ending). ?

Singular Dual Plual
N. patér patér-e patér-es
V. péater patér-e patér-es
A, patér-a patér-e patér-as
G. patr-ds patér-oin patér-on
D. patr patér-oin patra-si

Proto-Germanic at its early stage was also a language of the free accent
type. Proto-Germanic at its late stage, however, underwent the Germanic ac-
cent shift and changed into a language of the fixed accent type, where the ac-
cent was fixed on the initial syllable of the word.*

The Germanic accent shift was still so powerful and productive in the pe-
riod of OE that even loan-words from Latin and Greek received the primary
accent on the initial syllable regardless of their original accent position. * The
following metrical evidence shows this:®

(4) Eala, Andreas, =t pu a woldest (Andreas 203)
(5) purh modgemynd, Maria ond loseph (Andreas 688)
(6) Wat ic Matheus purh menra hand (Andreas 941)
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BT 5RA%E [BHKM] my sun&FFATWVS,
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RO THRE] [EERKE] V- KEBLLLODAS X -V, $NTERDH
moRA-EEOFEFLIICHbALODEVWS T LITE B, D “If all the year
were playing holidays,/To sport would be as tedious as to work;” ®Z D&
HBXROPTHENSIXESDTHA I,

COTFTRMIILIZXTERIEL, L->EWVWECHE® "But when they seldom
come, they wish’d-for come,/And nothing pleaseth but rare accidents:” &\
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For blunting the fine point of seldom pleasure,
Therefore are feasts so solemn and so rare,
Since, seldom coming, in the long year set,
Like stones of worth they thinly placed are,
Or captain jewels in the carcanet,

So is the time that keeps you as my chest,

Or as the wardrobe which the robe doth hide,
To make some special instant special blest,

By new unfolding his imprisoned pride.

Blessed are you whose worthiness gives scope,

Being had, to triumph, being lacked, to hope.
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But tell the Dauphin I will keep my state,

Be like a king and show my sail of greatness

When I do rouse me in my throne of France:

For that I have laid by my majesty

And plodded like a man for working - days,

But I will rise there with so full a glory

That 1 will dazzle all the eyes of France, (273 -279)
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Sonnet 52
So am I the rich whose blessed key
Can bring him to his sweet up - locked treasure,

The which he will not every hour survey,
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By being seldom seen, | could not stir

But like a comet I was wonder’'d at,

That men would tell their children, “This is he!”

Others would say, “Where, which is Bollingbroke?”

Thus did I keep my person fresh and new,

My presence, like a robe pontifical,

Ne'er seen but wonder'd at, and so my state,

Seldom, but sumptuous, show’d like a feast,

And wan by rareness such solemnity. (46 - 49,55 - 59)
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BEHO~V ) —AA VG, T~y ) it - -] F—-Mic, WEOKELE
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Yet herein will I imitate the sun,

Who doth permit the base contagious clouds
To smother up his beauty from the world,
That, when he please again to be himself,
Being wanted he may be more wonder'd at

By breaking through the foul and ugly mists
Of vapours that did seem to strangle him,

If all the year were playing holidays,

To sport would be as tedious as to work;

But when they seldom come,they wish'd - for come,
And nothing pleaseth but rare accidents:

So when this loose behaviour I throw off,

And pay the debt I never promised,

By how much better than my word I am,

By so much shall I falsify men’s hopes;

And like bright metal on a sullen ground,

My reformation, glitt'ring o’er my fault,

Shall show more goodly, and attract more eyes
Than that which hath no foil to it off.

I'll so offend, to make offence a skill,

Redeeming time when men think least I will. (2.1.192 - 212)’
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hyperelliptic THWBAIE D=0 %53 D= canonical divisor | 2,89



L3, dime I'(X, 0(K-D)) =h°(K-D) &< &,
R°(K-D) = (9-1) — dimD
dimD = (§-1) - h°(K-D) (X)
L85,
—7%, Riemann-Roch OFEH
WD)=d- (9-1-h"(KE-D))
ix) #KALT
R°(D)=d—-1-dimD (R-R)
1§56, 272, dimD B, d-1H56, P; KDOWTOM# linear relation @
g zslVkbDTHE, UELHEKRBVEIE,

Geometric Version of Riemann-Roch Theorem

dim |D| i P; ItV T®, Wirss linear relation O@EHICE L L,
F) TNET, D=2P; CBWVT, PRETRNAEREL:, EHI b5
BAEd, DOBWREIRLT, EBIIHKY L.
zce, dim|D| % 7(D) LB it B L

Cor. D#% general effective divisor © deg D=qd &4 3,

{0 (d=g)
r(D) =
d—g (d=g)
II&ELT:) D=Pl++gi &”ﬁ"%o (P'i I:i, Eﬁ‘%&{ﬁﬁﬁ_é)
d=goiEs)
) 1
Pl - aél) y merreevaces y Pd: ‘xﬁd)
) x)
EpltizEd B,
6L, 7(D)>0 M5, EEEY Py, -, Py Oflic, non-trivial g

relation AEHFT B, EVHAZ B E, 75
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EEHZBT B, ThEBLT
G (@) = (($,(Q); oo ;oS (@) e ; 5.0Q))
LT Licd B,
1—-2 Tih~xt-k S5, Hid base point free LT -1,

2T, ¢v: X &— Pr, 5% b projective embedding &1 -1 E{KET 5,
Pr o divisor p, % hyperplane x, = 0 TE#JT 5, D&%, D, D itk
28|26 L(D,ODX~DHEIMR)Z ¢ D, £T5&

®v D, = () + D
LA EMDPLE, LB T
p={ ¢ E|E; P"® hyperplane }
= { X®OP"icE % hyperplane section ]

i, XHBPTiesshsftidhg 45, X5iC non-degenerate (P” &0
& 5173 hyperplane it FZI i) L9545, TDLE, B % X @ hyperplane
section @fk& 4 hid, Hid linear system THO, @itk > TXCP"MER
ShaZlbbh s,

1—4. X%, genus 253l Fm, non-hyperelliptic KM ET 5., K%
X @ canonical divisor 43, DL X, dagKk=20-2, dim|K|=Q—1
L, A5k ¢ : X ©—— P#! (embedding)

BVWRB, CDEE, Qg DHB%A canonical curve & ki3,

§ 2.
2 — 1. XC P91 % genus g ¢ canonical curve &g 3%,

g=3, non-hyperelliptic, non-degenerate A EMPVA TS, DEX kD
divisor ©, #ic, D=2P; (P, 32 TRMBM) £LTHBL, Ditk-T, 27T
D P, CHELNSBPI! @ linear subspace 2&HbT LB, Chid, RTOP %8
{r hyperplane &0 @Efs & —HHT 5,
cew, I'(X, 0(K)) ® C-base §,, -~ » By EFBE,
I (X, 0B=D))={@, $,+ 48y Sgy | (@ S+ ++++ @y 59— ) +E—D>0}
={ hyperplane section TR2TOP; %1}
={ hyperplane © D 2&4:b0 |
C—(po1)* (P91 @ dual space)



%7z, DO complete linear system |p| %
|D| 5 = E| E : effective divisor, E~D }
LEFRT 5,
DL %
|p|={ WO +p| H+D>0, Sf : meromorphic }

<, o) -{o}/k
=PI (x,0(D)

BWZ B, 2T, PI'(X,0(D)) i3 € vector space [ (X, 0(D)) @ H#
ZEM{L%/Rd, &£/, dim|D| <, PI'(X,0 (D)) ® projective dimension
EFhHobd T Lict 3,
projective space |D| @ linear subspace / #% linear system & —fic
L3 Licd B, $5&, Dk, I'(X, 0(D)) Ddb 5 vector subspace V it LT
»>={p+WO|frev)¥dv-{o}/k=prv
EDiF B, ik dimB T, B projective dimension O & A Rd,
linear system /@ base point &3, 30)%#&?;.31'@\51&'(@ divisor
D2\ TOHkER point D LTHB, L base point HigVETE, Hid
base point free Th 3, W5 ticd 3,
4, PEHD base point L4 5, BH={D+(f)|feEV) L35Lx,
»>-pP:={D|D+pPEs)
LEHT B, COEE, VE I (X,0(D-P)) @ subspace & KT T EMATH
b, Thix, & A, RIL/RT projective embedding ® &k Hic, Hictind 3
VIEEX->TREENBAMRRICOVWTEZSEE, HAEPHM S, base point free
KLTHBOTEY, LS EERLTVS,

1-3 B»(C|bp|)w, linear system<, B =PV, VCr(x,ow),
dgD=d, dimB=7L 9%, VDC-base % & v S, L4 3, CCTER
Gy=%v: X Pl = Pyyj €[ %y, e ]
EROLSKEHT 5,

TEOR QEX L2 T, Qitk )5 local parameter 224354, &4
20T, §=2"%g(2), ;(Q)# 0 2D 5, 4=FkiCBVT Li BRI
RoreTAcE % =

$v(@): = (

S H ¥ e . Sy
ls-,: (Q)’ TRrTTIRRT l g mARTEERE bl Is‘k (Q))
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Castelnuovo ® A F KX I 2 W T

A #H E K

§0. ABcl, REBBAOEBRNLERE, HLRE, BE -HEL, BHIK
Castelnuovo D ALERICH> W TG 2 L2 FERENE LTS, ZORHTRH,
+Tie(1), (2], BAIBEOBN:FFR DD, TTTEHICUIDORNIIHE
T, R - HPEHA I,

AROBRIE, ROLEBOTH S,

§ 1. AREdhRIcHT 2 REANLBIRICONT
divisors, linear systems, projective embeddings
canonical curves #3 &
§ 2. Riemann— Roch O EMO &ML WK I KR Clifford DEH
§ 3. Castelnuovo OAZEXITHOVT

§ 1L

1—1. X%, EEMKCLEEES Wi REdR (smooth) &5, DHX LD
divisor ThdEld D=2 n P O TcErNI, EANLERMOILTH S,
L, BRXEOK, n;3BHET S, SOIKDDORMdigD %, degD=2NniLE
#d 5, BieDikBWVT, 2TO n BIEDE X, D% effective divisor & KT,
D>0&m<,

—%, f#Xx ko meromorphic function. L4 5L, fo zero & pole hsii b
divisor (f) #HAKERT A EMNTEEH, COLEF deg (f)=0 &11-T
w3, 7, oo divisor D, D" it 5T, meromorphic function f PEE
L, D-D'=(f) k#s4L%, D&D (& linearly equivalent Luv, D~D'
EM Lo

1 — 2. divisor p {£>WwT, X Fo invertible sheaf & (D) F&RDLSHIC
EHT B
%X tOfEEDopen set £F 5L
r(z,0(p)):=|[f| f meromorphic
{ ] HH+Dls >0
zeT |, @, divisor ® 7 ~o#IR
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(14) BIERKEOHEME, MHZETE (Bl bta E KK P.10s5~106

(15) Murdock, Geroge Peter (18971985 7 £ ) A AL ABAF:#E

(16) AMERRE [FERBAY®R] <X 5,

(17) Friedrich Engels (1820-1895) =#t£ « #F¥@m%E GFH)

(%Ki, AAEMES L UCEROER] &R

(18) =7 2 EEBuH O BAREAL L o BE 5§ 3R

(19) BK ke, HLEXR GGE) P.109~110

(20) Berdrand Russell (187-1970)

(21 FHE LMAREE) 198148A XXkl Miics VT, IvyFr—Yy kD
(RB &S] 20

(22) FEFMFOMER, [ROFUR] BHT 20882, BiioB&ROD Lo
DA TEHBLND,

(23) BrEbfHE b L, HEEFTRUNBHIES B EWH BHE L, FHIE
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BRI sTEIR S B RBER D ASL, R L EE & SR DAL,
IV EHE,
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RETEBDLHTHAB)

FEOREEREL S, FHETCOMBIZIMD 2010, B L THRIIEEE L EEE
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BAs, EXHRLBEAOHIE, KRBT 2HEMRELNE ZLTHETOM
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(K58
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(1) /MLBER MBRFKROBENE | PHA= [RKEHER]

(2) - (3) HeFHEl (FZERM) P.95~9%

(4) Murdock [#t&HinE | ANBESEER R
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HMThiET 2L, BERHHAEEIIHRLG-TVE, BREDEBRAE
EWps e, TTEBITHHI THATEXZAI~OMBHTEREOL K ->THS
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