HE#R £ DERIRDRE & BRRICHBELZBE bOEA L

A 22 (F#HKRT)

1. B ERER

X IR Lo st ch s L, 0K g THDL95. LIiF X LOE
MR THBELT S, HU deg(L) >29+17%2561F, FBTROVKIREIW s0,...,sy € H(X, L)
WIFAEL T, THITAIEET 54

X —PY pre(solp) i sn(p))

DX ODHHERMAOMDIAAZ G 25 Z 1%, HMIZAIShTWa., KfETlk, ET7V
F A T ARERTEIAR (~Nova ey FElifR) & 2D M u IV EERIIT LT, ZOHBEE
HOBEMUEERT S, b, AMONAR, FREMARZONNOMEKE OIHFESE [22) 125D
<L

L ZERMET 2I2H7z>T, ELELEHAYEHRITHENLTHI S, T:=RU{oo}
EBL. N ot haEhusgEmE, TPY = (TVH\ {(co,...,00)})/ ~ TED . 7277
U, (zo,...,2n) ~ (Yo,...,yn) THDLIE, ce R PFEHELTHHEED i =0,...,N IZxL
Ty=x;i+c DRI TBIL2EKRT S, TPY CIZHRARBEENRA>TWE I L 2AHE
LTHEL (§3.15M1).

AR, K IZREEAARTIEEIAZRIET V& A T AWMHE | - | DMED->TWT, Ly
HZOMHEIZDOWTEHETHEHD LTS, X IF K LS gl chds 35,
ZINET 20038y FOREKRTOMNTZER] (~Lavy FihifR) 2 X tkd (§2.1
ZMR) . 72, T X*® OBTFRERTHLETE (§2281). Zhoilo20Tik§2
SHUFULKFHTSD, ZLYL0BREZFHRE LT, X(K) & X OMELRIES
ThdZrl, T X\ X(K) OFAEEGTH D »DEBIENMED > TWad Z & % fah
LTHl.

Lix X FLOBEMRKRTHS LT 5. FEEFELKIKIW s, ..., sy € HY(X,L) 526015
&, FNITHFEL TEA

(1.1) ¢ X(K) — TPY, prs (=log|so(p)|: -~ : —log|sn(p)])
NEHINDS., ZOERIFERIHEGES o - X — TPV [Z—RITIEET %% Ihz, L

(L ZDKRBYIM DR so,...,sn) WKL PO EIWAEEREIER. 2 LT, ¢ BT DRE
RhOEHIETH D LIE, HIREGE o, 2 DBEADRMHE G2 P OBEER2 RO L %
ED. MY sg,...,sy WU o AT DHREIOEAIALTHS L E, LIFT OBREMD
EAIEERRAETH L 0D ; LI §3.2 22,

7B, BTHHT L LI T IF—BITIE RO PR EROREZ R > TWT, ZDH
BEL VWO DIIRIOMELFAETHL. 72, o) & TPY O D 1IRITO K 43R 72
NETHY, TPV OBKEEGED S THRTEHE], 20, FRIHERZ MV aHfE UTTEE S

Date: January 3, 2017.
B L OARHEOERE G A TV W HEEAD 2 IE# LU BT £9.
& “EFFECTIVE FAITHFUL TROPICALIZATIONS ASSOCIATED TO LINEAR SYSTEMS
ON CURVES” T®%. AWIZHAFETENLDT, HEZMNITTHE.
272U, ARMOXERINKREEILHS.
2X(K) 13 X*» TH#EZOTIOEEIZ—ENTH 5. §3.12H.
1
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2 Ak BE

FrENASL. TR HRIZEM» DE#EZED] 2 WH DI, IhoFtEEMoMD
FHERMEZERT 5.

IC, BHIZERLUL MK EHOB SN SEBE N AN VWS DR R TAS L,
EARIZIRDERE#SDI AL 5.

B 1.1, RO g L, B t(g) TIROME TK O g DLREOHF R
L, FEOBERT C X & X LOEEDOERK L IZHUT, deg(L) > t(g) %51 LI
I OEE M EINVALEFEBARE] 2/ 2EDIIGFHET 207351, BLED X% t(g)
DPEAEST 57256, Thi BRNBRFRTE RS Z LiEngE» ?

AWOERMERIE, ZOMICEENZHEEEZ SR 5.

EE 1.2. X 13 K FOFK g DB HEETHEZ 2L, T I X OBKTHY L 1T X E
DEMKTHL LT 5. B

1 if g =0,
t(g) =43 ifg=1,
3g—1 ifg>2.

EHERD. ZOLE, deg(L)>t(g) BoOIX LIET ORE MR ECIINALZEBIARETH 5.

ERRORKIEYIMr 2 W7z b ¥V BEHRIZE S EE PO E ANV DERET o720
&, HA DB Fx DFm [22] BEHITH % D3, ﬁﬁﬁ’&%K?‘ IR E > TS
ZHFE b u ¥ IOVIZBI U TRETIIZED ® 5. Katz-Markwig-Markwig [19, 20], Baker—
Payne-Rabinoff [5], Gubler-Rabinoff-Werner [16], & & U Baker—Rabinoff [6] D ##EHIZ
£2L, MDIEPHSNTWS : K EOMLEDW S gt X & X DR O EH
U, X OIFLRAHEL f,..., v PEELT

(1.2) v XM\X(K) = RY, p=(p|-])—= (=log|fi(p)l,....—log|fn(p)])

N OREIOEAINMALELEZS, DX, o BHERET - () 2587 5.

ZZTHENAEHEE f1, ..., fv 1k, TOREOKEREMRKROKIEYIN E AEs I L
KE%bTB:ﬁ.E%K@,E%ﬁdﬁﬁEbT%XL@Wﬁﬁdﬂk@&%@@ﬁﬁ

U, 1, f1,..., v € HY(X,L) AT ALBUGIMFEHET D, TOZLIZHERT S L,
Lfﬁ%bt% TRERIFIRDZ 2 ZE-oTWA I LIRS EOLSREED X & T Tk
UHRARE (X, T) PEELT, EEOEMHFIZ L Tdeg(L) > d(X,T) 22HDITxL, L
T OREMNAE IR ERAETDH 5.

ER 121, ZNLDHRVWZ 2 FERLTWD., EE, FFEEBK ¢ 2 -HEEITNWE, H
KRR DIRENZ DN T D —kk D D BARFH R AT RE 2R R 22 6 OFEliAFAE L T, BARHR L OIX
ST DF % i 721X, T g OMEROSHlRR X LEEOER T ITHLT, LIFED
MEMO L ZFEBARETH D L ERLTWD

¥ AT, Eﬁ%&#%&ﬁb®imﬁéﬁﬁﬂf&tt§r%%%%Lﬁ#%hﬂm
THoTz6 EEHOMMAHEWIZHTEZ0IELARVORn?] EES A WEhrs Lk
V. BL, RICZOESBIEARLT HE6IE, W LIPER 12EHEVHHEVDEDOL
FE AR 5 deg(L) > 29+ 1 RoNR ST EEHDOMMAZATLEIDENS. UL,
FERRIZ i%@iﬁﬁvtkﬁﬁofbﬁ6?4ﬁEM?X&%@L@#%K%Q&E%%
LT, LIZX®DEDERIZFLTEZDORER MO EAINALZEBHTERVWESIRED
MWFES 5 ([22) 21 .

EM 121X o TH 1.1 ITIE—2DENGZ o N0 720, IRIZKIZR 5 DIERM 1.1
D tlg) DIHLREDEDIIINEVSHETHAS. EH 1.2 THEAZ t(g9) 1%, ¢g=0,1,2

BEIXERIREOFHMiiE 2 >oTWwWad. LH2L, g >3 TEEENESI NIIAHTH 5.
BREOFAMZ KDDL NI WS DX, SHEOERENTEETH S .
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HHAR _E D ERRR DOIREL & BAR R IZATHE L 72 B E b o ¥ A vik 3

BEL I VLT, BWIRITCDESHRAETEEZZ S MR TE 5. Gubler—Rabinoff—
Werner [16] Tl&, EEIRITGDOWE S DR LEHEE X L ZDERKIITL, X DETRVWE
@%ﬁﬁynjwﬁﬁfbfﬂa)#%@m%®uiabﬂtﬁwm%525 YE5ELT
Wa., TNEXZITT, [21] TR, RaPEWEETHERKROREYIEz W/ 8E oy
ﬁwm%%mbfbé.t#b Z ZTCTIHEREDE T IVOFEITIROVGEFZR L TS T
b, TOEMERZMBOGEITHEALUCEHM L1ICMEE2 5 X5 Z LITIEEBLL 2 W3,

RS EEFEEW. UF, K ZREEKRTIHAILRIET VF AT ZAMME | - | 2D > T
WT, ZOMNEIZBEL TRt D B L LT D, R = xk <1} T K OEHER
ZHRT. m TROMBKATTI, k TEHREZRT. vg: KX =R % v := —log|- | T
DD, A={vga) eR|ae KX} LBE, K OERELITI,

K EORBEHREEE, K EOFRMOHHNP DN AF —LA2EKT 5. Rouh 1
DK FEOEZHE%E, it R, K EORBEHRIE X Op#ikz K(X) TRT.

X IZ K FOREZHATHEL LTS, X ODEFIVEIE, R EOVHZAR AT — L
7: 2 — Spec(R) TEDEK 7 74— X LOROAEMM Do DE VD, I 5T
T HNEETHDH L E, TNEEEETIVERER., €TV 2 ORET 714 N—% 2, THRITL

LiZX LOEHRKRTHZLTE. X DETIV X THRHE 27|, 2L Miibo/zd0%,
L@%%»aws.ﬁﬂ%;z)wza%(Xﬁ)w%%wtw5:z%%é.

KEOERMAXF—L Z 12/, TORENEDDEEZ Ir(Z) TR, Z OIFEAIRZ
7 DERE LIPS, ZhORTHES% Sing(Z) THT.

2. N)La by FEHE LB

T 1210, —o0EMOMOEEFER (BiEEZ2EOFRME) OFETH-7-. £ T,
LI TEIGT A ODEMMBAYITH DO EHATEINENRDS. T, TDO—DOTH
L) Ay FEBOEK LI Z2FHHAL LS. 5

2.1. NIy FZE. FEIERLV Ay FEMOESZEMTHD. 31X, AIWWITHS
X)L a vy FERE ST 5.

2.1.1. NbavyFuEFOEE. X 13 K FORBEHEETHD LTS, ZHIZABELT, R
LAYy FZER] X PNEHRTE L. 2k, ETIVF AT AN E T 22/ 2 83
5HDTH5DH. X DAMHEME L TOHEZEHLTHEIS. More X ITHL, ZOHT
DEIREE k(r) TRT. K Cr(r) WERLTEL. X AW TIR)LIEY FEHE X
X, EHr L TR

X o={(x,|-) |z € X T, || & r(zx) DHET |- | DILRTH S }

Thd. TOMMHIZDWTHIAT 72012, BRBREH 1 X 5 X, (o, |- |)=2DdHD
TEIZEELTBL. IhaffioT, X IZIXROEM 2T HROMHE ANDS : (&

321] THIRZENE ZAIE, BE MO EAIIUVEORBRIZHER FEBS L OZOMLIZET 25HEE2M> 2 25
ThH»D.

12, D s 1F “special” @ s.

SAHNCERT 2B 2T TH L. Avavy FEE L BRIZET A Y VF Lo, [7,8,9, 10]
THhd. INGIFKRETHS. msm1m WAL Ay FEREFEIZDOWTOHFALEK-TED, Zh
FEEBFE AR TV, £z, HROBEICOVWTIZ 4 L EoLMBNDH Y, AFRTHWS Z L DRI
FZZIZEI N TS, fich, ztﬁn@ LE LB K DEEEAHEAR DG ETIED D5, [25] 12h BRIk
REGFEMZEHM L TE2EDIZE>TIROLRIPTVTH S .

oD% < 1% []’“1f¥§#MTw5 Y THhB. AMTREMOHEONTNE VBN
F R LA\, BRI & 51D 72\ WL DL A BT 2DARECTHS 5.

TOLa Yy F2ERIE, Kﬁﬁﬁ%f@<f%ﬂ& IEBTED.
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4 Ak BE

DYV ZAFHES U C X LEED ge Ox(U) 1T/, B o U) =R, (z,]-]) — |g(z)]
S TH S, PAED, fiFHZEME L ToORLaLy FLEM X THD.

REZBRIR X MBS 2~V a ey F25[] Xon (%, FERICR WIS 2 K5 - 7202 T
HbD XN IFINTARVTERTHD, Frar o7 b, MREETHS ; £72, X DK
FEAETHEIIEE X PNaY Y N THEZEIFAMTHS.

Y%J{L@ﬁﬁ%ﬁ%?%éth,ﬁkﬁ»Yiﬁﬁ%ﬁwwﬁ@%fﬁétﬁé £
BO ze X IZHU fIFMRERE (f(2)) = k(x) ZFETEHILITERT DI L, flEL
387?%%@%@5@f”&@“ﬁyw%%§¢5.y%iL% BHTH5.

X O KHRES X(K) X, BRIZ X™ ODEGLARES. EE, £ED » € X(K)
L, HRBREHR K — k(o) ZABZOTINEZBELT |- |x X wlz) OMFEEL 2D,
(z,] |g) &I X DEAELEZS. 26 DITHBEMRZIFIENS.

AREDEETIE K BMEBPAKRTH 5D T, X()ﬁX”TWﬁﬁﬁélt@%bTBQ
E72, RESHREOHIHEET 20 a8y FEMOMOGEIE, B Z Y SICE
TIEeHFERELTBL.

212, Y7L X2, HHEAFEMZEZ S OMBEO RSB H S, EER, X OEEUK
_MXHiX®$%ﬁT®ﬁ%%T%5 LITHERET S L, K(X) FOMXET |- |x DL
EEZR->TWHEDEEZ5E, X B—D25A6N05. N)bavy FEMEES LTI
ZOUERPUIEUVIREERALEZ H 58,

X DT X OFBUADIENEE U TEL T 5D DDOHTHRICEHEREDD Y 7 AT,
1 7 55 (Shilov point) EIEEND, ETFIMIIMBEL TEBREI NI LD I T ANDH S, Zh
IZOWTHHAL &S, WE, 7:2 — Spec(R) X X DEFILTHS LT 5. C 13K 7
AN, ORI THEH LT 5. VWE, 2, 1EC OEBSTHNTHD LIRETS. 20
L&, K(X) OMXE |- | TIROFXETHENITOoND DR —RIFETS (e 2D
C DERMTHDELT, & fec K(X)TxfL,

fle=mf{la] eR |a € K*.a™'f € Oy}

INE, (2,0) TNHiT A7 RN £/, BTV 2 ICHLT, Eokd>RCe
Irr(2,) PFEELT (Z,0) CMMT 5 a7 Thd Loz, 2 CETAYR Ik
I 3R, %5%7»k%¢5/m75% Bzym 7R, BUR T, (2,0) ITMkEd
5B T7m%E([Cl EWHiiETRT. Y

ZMi&ﬁ.%Win%?wT%%tTé.%%@k@ﬁﬁ;ﬁﬁ%?%%tﬁﬁ?é
Celr(Z,) 2&d. & fe K(X)*IZXHU, orde(f) := —log|flc LED f D C TORL
BEIPER. fid 2 EOFETRWEHERE EAREED, fMBOoEHLY, X 2 EO
AHBEHE LT C OESS ¢ TEATHSZZ LY, orde(f) >0 THBZ LIFFAETH .
E, R ETAWTHEZ &, orde(f) =0 EFAMTHS.

L3 2 LOERRTHI LTS, 513 L OETHRVWEHRYKTHL LTS, C D&
fm & DIEETD L DIJE u 2 & D, 5= fu &Y. 272U, fiF 2 OEMHEKTDH
5. ZhiE, X OFTHRVWEHBEBTEHS. £ T, orde(5) := —log|flc LED, 5D
C TONBAERER, ZhiX, § DAIZL->TEZAMETH 5.

S TEHT BEIKIE, T LAErsRdERITE ST WD,

ZITHhRZZEF K BREBKTRVWEEDFETH > TETH S DI TIZARVDED, R HEEEAHE
BOgGE (o E K ZREEETIEZRY) 121F, Va7 83RO CH#HATES. W, 73T
BOoMTHEDT Oy ¢ IFHHMERTH Y, K(X) XZOMARTHS. £72, w TR OMWAATTILDE
Biiedo5bTE, @ idOp OHWASTTIVEERT S LIZHEBLTHEL. 22T, Op ONBERE
orde THRT L, YO T7HESZDHMIE |- |c 1, fe K(X)* ZHU |flc = |w|rde) %7
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HHAR _E D ERRR DOIREL & BAR R IZATHE L 72 B E b o ¥ A vik 5

X EOERK LIS U T, TOFTRWYMNIHU orde FERMAICIFEL SRV, U
»U, (X,L) DETIN (Z,%) z—2ETNE, L OFHYIE s 13 2 OHBYIN & A
BELZDOTEOMBUTERZE D, T UTIRE DA% orde o(s) &L,

So & 51 ML DETRWIMBTH DL ZIX, s1/s0 IFHRIZ X OFETHRVWEHERTSH
5DT, —log|si/so|lc FREEKZERD. TOfEIE, (X,L) DBFLRETIV (2,2) ITHL,
—log |s1/s0lc = orde(s1/s0) = orde,»(s1) —orde,g(sg) DEILT DT &id, ERIVEDIZ
WS,

2.1.4. BTG/ X 1T K FOREZRAETHEL T2, X 1T K EEAETHS LHNETS.
2 WX OEEETNTHDEET S, Z0LE, BLGEMH X» - 2, PIROESEHRIH
5. BRI (p,|-]) e X2 2E B, || 1 k(p) OMSET K O |- | Z2IERT 2
DTHo7z. V, T, ZOMINE || BT 2 k(p) OBEEREZRT. V, X R 2XET 54
EERTHB. 2 — Spec(R) & X DEFIVRDOT, HRZAHEKN

Spec(k(p)) —— X

l l

Spec(V,) — Spec(R)

PFAET SH. 2 — Spec(R) ZEEH DT, H Spec(V,) —» 27 TLEOKA & aJ#ilat D
M—RIFET 5. Spec(V,) DHMRD Z DT L BBIIHK T 74 N— 2, DR THD. *
D%, BTNV Z ZHETLER = (p,| |) DEILEFD, redy(z) TRI. ZNIZE-T
i redy X — 2, WEE D, ZOBGE, 2 ITAMT 2BTEGKE TR

Eu GGl n 7 SOREN T Z2HALTEI S, 2 — Spec(R) & X OEAE
TIVTHELTD. Fk7 714 1N— 2, 3N THELHMETS. re X T35, D&
E, 2D Cel(X) ITHIETHYOTRTHE7HITIE, redy(z) € 2y ¥ C DEBRT
HEIENBENRTHS.

292, Bi&. ABOEELNRLTHBEKIZOWTHHT S, FHrHMIcT 52012, 24K
FEONGITHFRIZEZ DT, UTFTIH X X K EOBSLRHEHERTH S LIET 5.

7: 2 — Spec(R) & X DEHETIVCTHD LT D, Kijk7 71 N— 2, BERPDE 4
B N (node) ZRIEAUZEHE DM TH DL &, 7 (F/213 2) X X OD¥EREETILE
EIEND. X512, 2, DXRBNERODEONTHEEE, 17 (F/213 2) IEBREELET
FILETEENS.

X OPEEET IV r: 2 — Spec(R) (U, ZTORFRTZ 74 N— 2, IZHRDT, 2,
DEIFERELS C 1Z X2 D78 [C) 2EDD. V(X)) ={[C] € X |C eclr(Z,)} &
BL, 2N Z BT V0 750EETH 5.

X DER&IE, B LEETIN 2B UTIRES X O EMTH 5. R
EEHE T, TNEIRBELEETNVORET 7 AN—DRN TS 7ThHs. DF b IHAE
HLUT 2, DR ESEROESEZ LD, ZDOOTESIZH LU THIST 2 BRI S A -
THRESZHR L TWA E X, TR UTEBHBRLTWS., ZLT, ZOHOEXIE,
WIHT ARESD 2 ICBI2EEE (EHIFBTEZS) ITGUTHRES. #Migmizizz
D &S RIEEIZHEN SRR TH DN, KERILIE, T X OWo%EME LTHR
WCEHREINLE WS Z L THD. THAIR 2, DR OTHEH, Thh X Oz 5%
B5ZEEFBRIZRTWS ; V(Z) BENTHS. TlE, HAZLEZEILIZED LSz X
TEHETE20D?2UTTIHIOZ 2L TWL.

221. HAET V. we K 3 0< |w| <1 4825DTHdLd5. wem\{0} TH5.
7 = Spec(R[z,y]/(vy —w)) £ BE, BRETFTIVEIER. Sk = Spec(K|z,y]/(vy —w)) =
Spec(K[yE]) TH B DT, HEAETNVIZ LB —F A Gl = Spec(K[y*]) DET IV
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6 Ak BE

Thd. £7=, TORIKT 7 A /3—I& Spec(klz,y]/(zy)) TH 5. Z3UI=D DKL 0
SR PO TH S, 61T, THIEB LS E—DDRRAZRD, TNIIFHHIRTH 5.
9, Nbavy FEM Gl oIz, B S() EEHEL LS. FE Kz, y]/(zy —
w) 2 Klyt] 28U T, Klz,y]/(zy — @) Dtk y ODH—F VEZHALART. [LED
v e 0, —log|w|] 2L, Kly*] DLOMNME |- |, TIROFEMAZHTE DN —RITFET
5ZEDPRONTVWS  fFEOU—F VLZIHA f = a,y™ IR,

|l = max {|ay| exp(—vm)} .

ZD ||, &, Sk =G, ODHBUKDMEIZHEES 5D T, ThzEUELE | |, TKRT. %
ZT, n TG, DEFKRERT L, Mt v—= (n,]-],) FE4][0,—log|=|] = GL™ ZED
3. S DB S(S) &, ZOEHEDKRELTEET 5.

EDOEH 0, —log|w|] = GLa IZHFTH B Z L iZT<hbhrd. IHICZNTERH S Z
LERES. [0, —log|w|] XTIV TG INTARNLVTITHEDT, [0,—log|w|] —
S(.) XFAMEHETHS. T LT, TOFEEHKIE

(23) (777 ‘ : |v) = _1Og| ' |v
THZL6NS.
COFRMZBLT, S() 1T 1-BEKDOMHEE, D0 iG], A, FLF0H#X
5¥, [0,—log|w|] DEHDEZXHSHEEINLEIDHEED, S() ITIEA>TWVWA.
S(7) DR DEEE 0S(S) TRT. £7z, HUWE S(7)\0S(F) % relin(S()) T
Y. () DUiiRIEFB D ETOHY, Thold S ORI ITHIGT 5287 K TH
ZeARFRLTEL. 2L, G ItBWT, Ya 7 &h I-RTHEIENZ Z & &k
T 5.

2.22. p WK T X —VIERE. BEAETIVOEREREIT, G ORBLLEE TN DR
T 7 AN—DERFERIH L, ZIUBEL 72 EERRZERZ L2\, TD7HIC, SR
R op € Sing(Z,) 1T U, p BT XR—IVEEE WS EDEEAT L. 2 PHEHRLLEE
TITHDHL VWD ZLn5, pcSing(2,) /L, MOMEE2HD wem\{0} £pD X
2B B Uy TR —NVHE ), U, — Spec(Rx, yl/(zy — w,)) PFAET D @ %N 2,
EH &S EZODHMEA NS5 5 pld %N 2, DH—DFEHIMTHD. ZDXD7% 9,
%, p BRI Y —IVEIE L I,

p € Sing(Z;) ITNL, ED w, & 5. vk(w,) = —log|w,| &2 2 O p TOEEE LT
I, pe X DAIZEISTELBMETH Y, p il T R —)VEEFEDELD FIZX 574
W, = Spec(R[z,y]/(zy — w,)) EBL. KT, B S(Y) & 1-BIEKE LTEREL D,
ZTORIES & E vk(w,) = —loglwylxk THo7Z LIZHEREL THL.

2.2.3. BHERIRE BH&. DALEOMEMODE &, REPLEET IV 2 — Spec(R) & p € Sing(25)
XL, FORMERKREERT S, p MK T X —VERE Y, U — S LD, ZIT,
& = Spec(R[z,y]/(zy — @,)), @, €m\{0} THB. %, OFFET 7 1 /3—D D DBEHIIL
5% C,Cy B, £z, S ODRIET7 7 A N—ZZ DDA P 6K E DY, ZD5E 4,
IKE->TCLILEIEEhEHD%E D, b BE, Cy ITHELENE % Dy, 25X,

Vp BEEET 50V Iy FEBOEDOEB Y (U,)58 — SP(=CGp") 2E5X 5. kT
IVF AT ARNIZ BT 2 HARFHE D &, o, RTX—IUHFTHZ Z & LD ZDHIREH

() (relin(S(.7))) — relin(S(.#))

%, (ZOEHRIBIZELT) BFWIZIXFEHETSH S Z ehbhrs0 22T, p 2 %, OF;
R7 7 AN—DHE— DRI TH D L WD M0, (¢5°) (relin(S())) DD A
T relin(S(.7)) CAMHTEINZ DR —BIIFHET R I LDWRED. ZOWHES A D

R EE OB G L3RR Y, TX—VHBLTUEZOE BRI TRATENZEL2N.
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i L D ERRR DR AR & HifR RIS AR U 72 BE b o e vt

(%) ZBF AU A, 225, INF)ay FEBRO—KRNS, A, FI N7
FTHDBZENWREDN. LdioT, v 3 asEEH A, — S(¥) 2FET 5.

ZD A, = S RAMTHEZ e E2RTEL. A\ A DL, 05(F) = {[Di],[Ds]}
DEGRDHBIZBE LD D A DEFRRTHS. (%)2 3NTARNVTTHEDT, 0S
DERITHUZD EIZH2d A\ A DR, TNEN—DTDOTHD. LEA->T, ZOFE
A, = S(7) FHEETHY, FHEEHRTHS.

S(S) T -BRAROFEEDR A > TW2DT, ZORMENLT A, & - KERS.
NE&, p ITNIET HIELBEKLITR, EBE, HADESIZDONTIA, = {[C1], [Ca]} AL
U, BEMZZNETa 71 [0 & [Co) ZFER 1-BKTH 5. relin(A,) T A, DHAEB
A NA{[C1], [Co]} 21T

AR 2.1\, =vk(w,) 2 p TD X DHEEE LT 5. %, LOTEBEE 1 (y) 2EX5. $5
&, (23) WRIEFAMTH 722 &b, G —logv(y)] : Ay = RIGEHEFAB A, — [0, )]
2525, ARETIEHFEL EHEOLWD, U7 o EAIUVEEBRDIEIEREZE DN E S 9
ZHR5ETIE, ZOFERMEERNLZLDLRS.

WEkWnwk, BREERT L. EERKEZ2HEDERLZDD
Sy = |J 4

p€ESing(Zs)
EEADL. Ik, RFPELREETIN X ML ZBREIESR. 72, X OFKEI,
HERBNLREETTN X NBEL =B E2ERT 5.

p # q 25 relin(A,) # relin(d,) TH2Z e 2FERELTEL. BiKlE, LofHd»S
EXDHPMEEROMEGEZRF > TWD., LOMEP» OSSR & 512, T OHREREROREG
X 2, OBH T T 7DENTDEDTHS. SHICINFHRTSTITEDY, EIE, &
p € Sing(2,) DEMEE N\, LEL A, DEIF ), £R>TWV5.

[ =5(%) WERTHELTS. el 95, veV(2)ITHL, z&ved (I T
D) i d(z,v) EBEZADIEMTELD, dz,v) WA IZBTEINESINEVSDIE v D
D AIZE S (BEEBROREIDN A ILETEDT). 22T, ve V(L) &2
E L,

N

S

Fpy:={z el |d(xz,v) €A}
REZDHE, TN o DED FIZIKSTIZEZA T O¥NESTHS. ZOEGDOEEZ, T
D A-FRLIER,

FE 2.2 INFTOHRPSDLMNBE LT, FOBEKRTEKREVWSEZSFNIEF IV N2
ThH5. L2, LIFUIEEKOBESITEE IZXL DI LVWEKRTHELN, —#&IZiE, ULrsN
SHEMRE (TR L UTHIIIMRA S DB B EFATHEICHKS. [22) T, ZD/A
WEIKTOBEBIZOWTHETWT, TH 12 IZZDEWEEROEKIZHLU TEHHALT 5.
LU, ARTRFEZRVEHIZLEZLSBRVWDT, LOEKRTOEROAZIKD.

224, ET VOO Z LG, BEIIKBLLZEET IV X IIHNBELTHRESZDT, &
MZEETIVEROIZ 2 L —RITIZHDEREPHTL 5. ZOED I E S FIKICHE
HZBZDMIIONWT, AURITEIALTEL.

XX XDETLNTHEETE. n=1,22T53. X ORIKT 714 /3— 2, DRI
E iz U END (—n)-BfRTH 2 &1, E PHEdhite M2 D #(Sing(21)NE) =n T
HBHILEWD ; BEOEMIE, E BPMOBENERS 725 G5 n mMTRboTWVWHE NS
Z LT 57,

2t 220, K EOWS»REER X OFLZEETIVNTHEETE. u: 22— 271
X X OEEHZ2EETIETLVOMORTHE LTS (2213 27 2XiTH20nD) .

Hegps A ZT 74 /4 REFEMENS 3280 NEHZEMOEHHELSTH 5.
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8 Ak BE

ZDLE, Celr(Z2) 1T, p OFIR C — uw(C) FNEBSHTH S0, u(C) H—EkE
BEBRBDPD, EBODPBEIITS. u(C) B—HEALRZEE, 1k C 2IGHT 5. 4
DIHE S DR 7 7 A N — DB L, (—1)-i#hERDY (—2)-HARIZIR D, p SIS 2 BER
RAME (—2)-HIR IR B & &, 413 (<2)-IUFETH B &\ 5.

ITC, X DOFET 2L 5. RFVLZEETIV 2 2FH-oT I =952) X3, 27 %
X OBFBYLEETIVCT, X OEHENEZERT 25 1: 27 > 2 BWMFEETL2HD LT 5.
WE, pld (-2)-iETHELIRETS. 20L&, S(27) =T PELTsIenHoNT
Wb, X561, peSing(Z,) &L, Ey,...,E. 282! ® (=2)-H#Tpu T p lZET 5%
DETCTHHEE, RO ENVHLT D :

e iU UE, 3R EAHMIMIROMETH 5 ;

o [Ey],...,[E)] €relin(A,))NTy THS ;

o r(Z)\{E,...,E.} TEU---UE, LOILBEHDVZETRNEDAD &5 LD
FIEL, ThoE C.C, T3, (G & (G XA, DIRTHS.

K, Sing(2)) N p~ () ={q0,---, ¢} £BLE, Sing(Z))N(E1U---UEUCIUC,) =
{q0,- - a0} THY, THITA, = Ay, PLT D, LT, V(Z7)DV(Z) TH
D, S(27) = Uyesingan B¢ THEZX NS T ORKBEOKHIER, S(2) = U, csimga) D
THALNBZND, V(Z') CTy Itk 2MHE525.

Fix, ZO ] ODZLHTEL: VT, DEBSESTVOV(Z) THREDLT 5.
ZOLE, X DETIV 2 DBFHELTV =V(2) BT 5. Lhrd, Fu: 2" -2
T X OEGEHAZEET Z2EDOVEFMEL, p CHEIND 27 ORI (—2)-HftTd 5.

D, T D (LhdRE) AROEAZEETIILE, X O (BH) YLEETVES
Z 52 L DOFEMMEX, BMEHRS ETEANHIHE 5.

225 AL KNI 2 b X OEBOEKD IZHL, EFELEFS 2 X 5T, DX
D, m: X - DIGHEHREHRT X OEFEHREKEME—FETH D, |, XEEFGH
THELDOVFET S, o %, DITHNHETIERL bS T b EER, ZOG5HIE, ROXD
IEREIND. FEIIre X EED. rel BoE (z) =2 THh5S. ¢ Thd LT
5. Z0LE, /el T, T\{2} DRI T2 BWET S D% B, £ HEL & B,NI'=10
ERDBHLON—RIHFET S, ZDOLE, B,U{r'} IF—m&ES {2/} T Th 5 Z & A%GE
HENd., ZUT, m(x) =2 THD. BB, m(X(K))CTy THEITHIZLWHLSNT
W3,

M RTIE, BROERL ~ T2 b EETLERITIRD & S IZBHE S 5. AFRIT B A
reX(K) %222, T=5S(2) &b LB EBYLEETINV X % —DW5. Ty OHHS
EEV TV(D)U{m(2)) BEHDBFET S, LTRREBROMNIZONTDHELS,
X ORFBPLEETIV 2" TS(Z)=TThH, TITV(Z')=V B2LEDPFIET
3. m(z) e V(Z') 2DT, Cehr(2’) T ) =[C] 3LDOBFETSE. DL E,
Fldredy (x) € C\ Sing(Z)) WKL T 5. 2%, m(z) € V(Z') THBHRY, m(x) X
redg(z) € C 725 C T2 0 78 UTREBMHI SN 5.

2.2.6. /NG, X 13 K EOWE S RH i chd b, 2O E g THRT. X OFHK
X X ORBHELZEET VDU THRELNRTHSH, TORTEH MNRE D] DIFIE
UCZTNIEEELRMEZ DD, 22T, X OFKET BN THDLIE, X DEZEDE
Tz, Vel ol V=T K rdT5Z2%2 0.

MNEFAZ DOWTA UGBS 272012, W DO SEDEA L EMFHIEOEHE 2 L TH L.
2 — Spec(R) & X DETILVTHD LT 5. Z1h, Deligne—Mumford $RETH 5
CiE, BLEETIVTH D PO IOHMEE wy g WX T THB I L %2EKT 5. Deligne-
Mumford 2 ZEET VI, X OFEN 1 U EOL ENDOFD L ZIZBVFIET S & HH
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SNTWVWBE PLZEETIV 2 D Deligne-Mumford EZ2EH E D R OHEIE, (—1)-#ifE
DIFEDEHETHETE 5 ; 2 » Deligne Mumford FZETH S7-2DI121%, g>1 Okt
BE7 7 A N=D (—1)-MfR 2 R 72 W2 BB TH 5.

ET ) 2 — Spec(R) 7 Deligne-Mumford L EMN DB LLETH S £ &, Deligne—
Mumford HEHFHFLE TH 5 & VDN 5. Deligne-Mumford B ELEE TV 2 — Spec(R)
CABES B EM S(2) 2FRD. THL, EROBK T IIHL, S(2) cT MEid 5,
S0, S(2) IF X OUE—DODB/NEKTH S Z L Wbhb.. Thik, MAEONE LR
EE T IWIEH B Deligne-Mumford SREFEVLEET N2 XIS 5 L WS HFEBL, BFL_D
@ Deligne-Mumford *Z2E € 7 )V dH 5 i@ D Deligne-Mumford ZFE L LEETIVIZ L -
THEINE L VI FRIFEETNIE, §224 THRREZZehobhb.

g>1 EIRETS. —RITFHET HMU/NFIE T I121E, £ D Deligne-Mumford SR % &
ETIII U THARERDIEEN A D, TNEERT I 7 A%ES. LrL, TDTF
7 #1E 1% Deligne-Mumford SEEZEE T IVOELY HIZKFEL —RIZEZX 2D Tl \.

LIAN, g>2THNUE, X OREETAN—BIZELEL, TOYO 7 HOEEDE
DBEMRT T 7 ORGEDVIEHRENIZEES. TOZL2HALTEIS. X DETILV 2 N
BETHDLIE, TNIPELENPD wy g WEFBTHDHILE2VD. LEETNVIE, g>2
DEENPDZDOLZFIZWOFAET A VA ONT WS, £z, FHAETNIE-EBENTHEZ
LHEMOENTWS, EEE, FEOEZEETIVILEET NV ELHTS. LTI, ZEE
TIVE X TRT. T5HL, V(2 E Ty ODEFEETHS. Lrd, V(2 ITkoT
D 20835221280, TIZIEV(Z) 220JHAEALTIHERS 7 7DHENRAS.
E(Zs) CZOEMRTZ 7 7HBEICB T UOEEEZRT. ZORRT I 7HEiEIEX, 25 O
NI TZDHEDTHB I L a2NFLTEHL.

RBEPLPLZETT VP OREDERY T 7HEE RIAREROREE) ITEWTIE, 1-BRIERT
XM EFEBTH -7z, LrL, 2O 2 PokE2HRT I 7HEEICEWTIE, B2
(ZIE— I I PARS (P AEZL) AR T 5 2 e 2R L TH L.

g>2 Tl PH/NERTHL25E, [ DIERESE 206 V(2™ DDz 0nirHDL
T5. £/, TODEESHS BE(Z) OiEDI 2 VSEDET S, & ec B(L™) I2h

THRT. e DHMDDLEIE relin(e) 1ZZDHHHILTH D, e KDL AL, relin(e) &
e MO —RNERNZEDTHS.

3. havrifbeEENa NI

AEITHE, bR o REFHHEZEEH L cb e, BEIMBEDIVIDOELEZ S
Z%5. M

31. bAEAIE. 21, 2y BAETLTHDE LT, K EO N KGR —F A GY =
Spec(K [z, ..., 2{]) #F 2 5. GN™ 0%, # (p,]-]) TpeGYN & p TOREIRNA x(p
DA |- | DI THAoNTWEZ 2BVl LTEIS. 22T, G OfFE#E o
EANALE B tropgy : G — RY %

tropgy = p = (p, [ |) = (=log|z1(p)],. .., —log|zn(p)])

TEDD. ZOEHILEGELODEHTH 5.
EH¥E N O AN ESE, K EORRZERDS N IV ZERINDOBEHEARR L &
5. 81 &EUL, T:=RU{+o0} &EE N Rt b H Y VR ZE R TPY = (TN+1 \

Pgei g —nmB oo (F) ZERTEHE, (1] THRLUSHhTWVS.
13(1)- ik 2 I 4 5 2 it k> TSNS,
Yo ehnsis L0 ha ¥ fbokASe LT, IR (15, 23] 220 Ts <.

134



10 Ak BE

{(+00,...,+0)})/ ~ ZEZ DY, (10,...,25) € TN\ {(+00,...,+00)} DIET 5 [FIfHLH
DHZ2 TPY D% (vg: -+ :ay) THOLDLT. PV TK LD N i zEfzRl, £
DFIRFEREE X, ... XNT§¢ IHIT, FOR)LVAE Y FENTZERZ PV THH DT
ZorE, PV O | oL R

(3.4) trop : phan _ TPV, p=(p,|-|)— (=log|Xo(p)|:---:—log|Xn(p)|)

LEHRT L. TPY OEHRLD, ZOEBVEREZKRT Z LIZBDIZON5.

PmmwﬁﬁbDEﬁ»mE@ﬁ,G%m@@ﬁbuﬁﬁ»%%@@#%kﬁofmézt
%%ﬁﬁbfiﬁ:ﬁ.ijﬁ?MWWi(N+1yﬁ@ﬁ%%ﬁﬁ$ﬁU ={r=(vg: - :2xy) € TPV |
1, # 00} BREOTWA I LICERT S, 22T, E=NL,U £8X<. %z:QHWNK
MU, FIMHES

i :RY = B (upy,..,un) = (ug oo s 0wy uy).

PEET D, FFiZ, B3 N®RGEa—20y RZEMT TPY IZBEDAAINTWS. —7,
Ki=0,....NIZRL, B4

sz%;)]P)N, (Zla--wZN)'_)(Zl:'“:Z’ifl:1:Zi""ZN)

FFIEDIAATH %, Z LT, tropo; = ¢;otropgy PKILT %, ZOFEKT, (3. ) D fEHE
MR EAIVLEGIL, HEDIZ GYa DY b AL EBOMIETH 5. %i=0,...,N
IZDWT, trop H(E) = ¢;(GY) BRALLT WD Z EBIEELTE L.

FE 3.1 BRI ZY CRY 2y, T5E, BFRije{0,1,...,N}IZHL, ¢;log;:
RY & RN (3 ZY 15 Z¥ A0 ZMBEY LT OB AT 5, 2%, ¢7 0 1% GLy(Z)
s wsETEZONS.

Y C PN XA A THDE LT D, i =0,...,N 2EETE. TOLE, Y =
U (Y) & GY OFAER D % BRIATH 5. Bieri-Groves DFEHE & Speyer-Sturmfels O 5H
([23] B L O [15, Theorem 3. 3] 2ZM) 1L DL, tropgy (V™) (I AMRICE HRKIREE
MAB. dim(Y?) =1 OBAIH-T, ZOZLBBIIHEELTB IS  HRES V C
tropgy (Y;7*") N AN fﬁﬁfbf ¥ T tropgy (V7)) \V QMR OF AN 5B 8KG%
KTLE, £ AT i,

(i) DL ANRH IZDOWVWT A={y+tz|te0,(}, £/

(i) A={y+tz|te]0,00)}
ERINDB ;727ZL, ye AN, 2= (z1,...,2y) €ZN THY ged(zy,...,2n) =1 & 727
ZIZTHTERANT MV 2 1d, A DFIBANZ MLEIFENS. Ihlk, AITHLT, {5
DEWZRNT—RENIZEE 5.

ZHAAIIEIEDR A > TWD W FEIRT, tropgy (Y;7*) 121k MG BPA-TWS,
IO MEME] 25 &, RO K SIZUT tropgy ( ioan) ZHRIZEHE (RO A
%R QKB O ENRA>TWS ; L Ae X HED (1) O (741 (i) ©
) mold, Az 0] (FR72iE[0,+00)) Zy+tz—>t CH-HLTAICGHREREZAND;
tropgy (Y;7™) = Up A 72D T, TNT tropgy (V7)) ICEHEDAD, FHREEME 2%, Z
DL, A DEBRZ MV (BT) 2B LTANTOWADT, KTaHE BITEN5.

T, ZOXIITHARLNTZ tropey (V,7™) DEFEX, trop(Y™) NE DFFRELRS.

8\1\5@:6, % Z — O,...,N LZOL\T, trOp_l(E) — wl(G%) E@Tﬁ*ﬁ ¢i|trop N(Y’oyan) .
G \ 72
tropgy (Y;7*") = trop(Y*") N E BMFET 2703, tropey (V7)) ICHFHEBA->TWLHDTZ

l

D %8 LT trop(Y*") N E IZFHEDAS. tropgy (V™) IZA-> TV HEHRIIK FFH &

15E&I3 §1 21,
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HE#R L D ERR R ORI & BRI AT BE L 725852 b o vl 11
THo72DT, EE31IZE>T trop(Y™)NE OFEIZI ICESTIZEE D Z L0 Dn5.
Z5UT trop(Y™) N E ZIXETEDN A - 7.
32, BELMOEAIVE. X 13 K LOWSPREFHMTHY, LT X LOEHRKTDH

555, Afamﬁﬁmwwﬁ%ﬁh“ﬁNeH%xmﬁ@ﬁ6Mta¢5 o x,
CMKH%th@sz”%TPV%mﬁiﬁﬁé:W:X”—%Pmm%ﬁﬁ%ﬁ%®%

p|—>( o(p) : sn(p)) ITNET BNV a vy FEBOREODOER, trop & (3.4) THALHN
7o R ]\Dlﬁﬁﬂ/ﬂi’%@ﬁb p: X 5 TPN % ¢ :=tropoy TEDHS. ZDEMIX
(3.5) P XM —TPY, p=(p|-]) = (~logso(p)| : -~ : —log|sn(p)l)
LhbRIND.

B/NEiD@E D, B NGt —2 )y RZE-T TRY IZHORAENZEDTHS. 22
T, o X\ X(K)) Co(X*™)NE THAZLEMALTEIS. EE, & s 1 X ED

EFR O KIBYIM & HRIZARE DD, WE s EFEYMTIERVwo T, X Eobire L
TOERMIZ X(K) ORUIRZ Z 205, £oT, FBDz = (p,|-]) € X\ X(K) IZ
XU —log|si(p)| # 0o THEDT, X"\ X(K))CE Th5s.

5@¢uﬂx %, At ¢ RN 5> EIZ&k>TAD E QEELRf-> TR LTHI .

i=0 D% %%K% pop U T E=RN LHE—HT5. +5&, ZOREET

S1
(36) SO‘X‘*“\X(K) = (— lOg — >

S0
ThH5. Mo i DELELFAKRTH 5.

I = S(2) %2 X™ OFKLTS. 22T, 2 1% X OokFPLLeEhiicds. T =
Usesing(zy) Dg & 2 SR 2 BIHERIKIZ ﬁ%bfﬁ<.A“€:¥@qesmg%)f
@E@ﬁ(&ﬂQ#ﬁ)%%T BHER 2 FIAE A, = [0,),] ZBUT A, IZIFEFHEDSA
STED, T IZHEEIEVP ATV, BIZBREZLSIZT C X\ X(K) ’C%E) 7,
P( X\ X(K)) C o(X*™)NE THo7z. L7zD 5T, ¢ [FEEZEMDEIDEMHRT — o(X*)NE
EHRETDH. £IZT, ZOEHRT — (X NE DEIREZERONE I DERS Z MW TE
5. ZOBEHPXSMICEREZHEDLE, INEZI=FEVaT7— bREAILEIER. EHE
IZiE, MOESIEET .

% 3.2 (=€vVas—bovtinfh). X, L, DT Ix Lol g5, £/, so,51,...,5n5
X L ORBYIMCETHRNEDTHDE L, ¢: X — TP % (35) THhzxo6nd ba
CHINVIEBRTHZLTD. ZOLE, o T DAZFEYVa17—bMAEAIETH S LI,
AREA V C Ty PEELT, T\ V OFEREEDOMT A 2L, £ IZHIR U 254
©la A = p(A) BEIERABTHEZ L2 WD,

EE,:%E\ 3.3. S0y--+3SMsSM+15---3SN Cj:L @%ﬁfﬁb\jﬁiﬂjﬁtﬂ%ﬁ‘f%é tj—é (N Z M—|—1) .

o1 0 X — TPM % (3.5) THRAOND sq,...,s0 (AT BE, ¢, 1 X0 — TPV &

(3.5) THALND s,...,sny WNHETEERL TS, e ld T NO 1-BRTHZ LT 5. »

£, o], HAREROLINET S, ZDLE, o BIEEMHED. LWVODH, (3.6) DX
SM+1

RT i, = ( ~log |22)) & g, = (ul,, ~ Tog |4 ~log |2x[) B9k
VUTWED, hEEAIEOHIT METEE] TRIZANTVWEZDT, TOEHKLD,
pi(e) DRI L po(e) DRIFFLVWASTDHS.
EFE 3.4 (BFEL b hih). ACES X, L, T, ¢: X —TPY OF, ¢ BT D&
ERMNOEAMETHZ 2L, o T DAZEYVa257—baVhILTH Y 1 OBEETH
5ZEmWVD.

DFED, p NEERIOEHITH L LI, THNFHERETD - o) 2383522
EWSDTH5.

SN
S0

—log |—
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12 ik ZEE

E%35§1fi,w%&%mtﬁnﬂﬁ:WW%LJ%&OjiﬁabUEﬁwmtﬂ%
U793, BT TEHEZBED] LWHIEVWHZLTWS., HLIZ—RTDGELMEZ T
RNDT, LIZHFHALZED ZNSIXFAL I & THB.

4. iEHDO T A T 7

T 1.2 OO T AT 7 2HBL LS. ZOHPEATIE, X X K L0 S g
THB ¢g>2 THEEDEL, T 1F X OMUNER (—EITFETS) THEERETS.
XN NE X ODLEETNVERT. TOVUTREA V(2 I T ITERS I 70MiEE 5
Atz TOARY S 7L LTOEERIT B(2) ZTRI N, V(L) & B2 1, X
DAZE>TEELHEMBEATH 5.

41 MLWKELIMrDE, L 13 X LOERETHS 5. FL4DHHTIE, L OKIGY)
WrCIRDELO>bDRELZ L EZHIET :

() fEFED e € B(2) 123 L, 5™ s e HO(X, L)\ {0} T, G
_ log ’86 UTL’L/SE ’U/I’L’L‘ e % R

MAZEVa2a7-THsHD ;
(i) & B2 0P, 5P € HO(X, L)\ {0} T, Bi&

(—log|s$™™ /se™™ |, — log |s5°% /s5°P|) : relin(e) — R?
MR ERDED
(iii) EED e, f € B(Z*) Te# fR2HDIZNL, s s e HO(X, L)\ {0} T,
HD x erelin(e) &y e fITHL

~log| (s /551 ()] # —10g | (51 /55°7) ()

R5HD ;
(iv) FEED v,w e V(Z™) To£w 255DIZHL, ' s e oYX, L)\ {0} T,

~log | (556" (0)] # ~tog | (s /55" ) (w)|

255D,

EE, LOXS2LTol (B2 Oit) PHEA (V(2) O) I8 LENITRLT
oM ERTZT L OKREBYIMZ LD, TNH6Z2RTHENZEDE 5,...,5y EHE, TN
5M 6 (35) TEOND buEAIMER p 2FZX 5. $5&, o 3T ORFELR MOV
fLizZoTWna., EWS0%, BEFER e 12U (1) 12dH 5 LD R DDKIBYIEIA s, ..., sy
DHIZHZDT, TNOZ 35,8, K'Q_Z)Z—logLs [sjlie = RIFA=ZEV2T7—-Tdb5. it
334D, Zhdohe FAZEYVa2aT7—-THDIL2ERTS. e JMERIZES0D
T, o 3T Fa=€¥YVa7—-Tbhbd. £/, (ii) &b, K ec€ E(%St) XU relin(e) (2
BWT o ZHEITHY, (i) &b, HELRSZ DDLU, —HDOUDOMMHNED &
A DWD I ¢ TRIUAIZESZ 3B\, TZETT, HERS 2,y e T IZHLT,
z,y € V(X)) THRWIRD ¢(z) # o(y) E A7, BRI, ( v) X0, z,yeV(2™) THo
TH o4y THDHRH i@( )£ p(y) THEIZEDRED. TH5LT pid I OEELR Y
ANVALZEEZBZENFER5.

5% 0, KAMIBEADFEFAMTH 3D ¢ 2AKTHEL 2 FR DA,
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42. ETIVOKREEOBAE. MEIX, EOL S5 L REYM2#EKTsZ e THs. Kk
DR HIETI, 2T 7ZHMZSUT (X, L) DETIV(Z,2) %5 £<MEY, HIED
L RigGiWize & ORBEIWZ X ICHRL7Z3 0L UTHKT 5. 20 L ORIEYIENIZ
2|, DIRBRE KB &) ZNEFIRER £ — |, TIXRT LV HETTD
ns.

BIZIE, HRRD o,w e V(29 IR LT, (iv) &5 5KRYI%E &5 25 2 £
(v,w) e V(L) x V(L) To#£wRddbD%resd. TNIILLUT RERE] (2,%)
ERERT 20720, 20, HIZIEROZ erERI NS O, & O 1& 2, DB
T, [C]=v [Col=wRbt0LT27; 0L,

(a) At (.,2”\%) =0TdDY,

(b) (BEBZS v & w ZANERXDLILIZE-T) 2|, ODKRIEEIN n, & 1, T,
nv’CU =0, Uv’c # 0, 77w‘c #0 (ZhzZh $|C ’ g’c ’ g’c @j(ﬁitﬂ[dsﬁ}:b
T) R2LDMPELET B.

(2, 2) ﬁb Ly MRIZED &S 72 n, & ny ZRIBEIWTE UTR>TWD E{REL &
5. (a) DRMITHERT % &, base-change theorem & 9 50,5, € H(L) FIEL T 5|, =
Mo 31y, = e DIKILT D, ZDEE, (b) DFERMENS, orde,(50) > 0, orde,(51) =0,

orde,, (30) = 0, orde, (51) > 0 THB I LITHEETS (§2132M1). T2, s = 5l
s = g EBITIE, §213 &0

(v,w)
—log Szv ) (v)| = orde, (81) — orde, (59) < 0
Sp
&
Slvw)
—log b > (w)| = orde,, (51) — orde, (S0) > 0
So

PELSNDS. Z5ULT, (iv) DRETHRLUY L OKRBYIEHE S N,

ED (iv) DFRITHETL B84 (a) & (b) BEDESIZLTHEZINZDH? ZH 5D
L, £ £F-3TnE2ADUNIULEZDD%, k7 74 NN— 2, £-3Zzoho (—#KIZ
A7) BERRICHIR L 72 D2 EX /-2 &, 20 1RIAFER Y —DIHE & B IZE S
5.%®:$%DV—@ﬁM%§5t@a@,&~»ﬂﬁ%m&%?hﬁ¢%:f®w%g
MEEMIZAT (DFD 2, ICHIBRTHE2T7) THEHZ L, LT, HlxIE (BERS
Ko & w2 ANEZEILIZEST) A DIREN C, EIETHBHZ 2D, KELREGHL A
518

INPLEFELWZ L IFERET 273, ZOMOEmIE, (iv) DBEITET 2 KIKUIWr oMk
2 TiR<, (1), (i), (i) OHEHLmIz el s U’E%?"j— ’Dib Hx DEEEmIZ B
TiE, T OEER X THE] &, TZNZTHOHMIIL U THREI NS V(2 ObH 250125t
635 2, DEEERDICEWT, 4 OIRBHPIETHDZ L] M, REMLRMEE 5.

43. BTN OERE. T, TNTNOHMIZSUT, 4 = L owl , BbhELLRDIEH
@%%o%?»(%ﬁ%)iEﬁW%ﬂé@#?% THELZLEEL, BREEEL WV
Jgﬁ%ﬁ77 BUAKFHG] THS. MIPWVWERBIZENT, T RMTIZEHHAL &
9.
BT 2AHEHES I 7 A%T. 757 T ORTFEIE, T OTERINZEH Z
BECHD., 22T, EBRIZZLOOEERD A-KF245 ;T LD A-FHF2 1%, Ty O

Ty d st 2%fT5DT, Z0&5RBEHNEIITNOTHEET 5.
BRI NAE T TRV, E0HRT
Vamie LT, 222X, 2, 3,12, 17, 18, 24] # %17 TH <.
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THBRINEHH Z-IEFETH 5. T LD A-RTDRTHEZ Diva(T) THT. @k oRBuH
FUZ BT 5 B & Rk, A-RFPE%) (T) OROIFABBOMELKES) THhs e,
WrThdeh, =20 A-FAFIWRMUEHETH S &0, AHTF D H¥Ed s8R |D| (D
R RME AR BN 2R) TH B LD, |D| DIRGE (Z'7 7 EORTFE TR L XN
%) THHED, V—<r - ByRDEHEP V-7, 757 LD A-WTFIZHET 5 EARN L
& TED, BRI NTETWA. X512, BS»ashgliiRoEE L Ekz, Y —
RYDFERELIEIENS Tdeg(D) > g(T) 61X D] # 0) WO HEERLT S Z & HH
SNTWDS ; 72720, gT) 1IET © 1Ry FET, LIXUIET OFEHREMFIENS. T I3
g OHIROBEETHDZ 05, gl) <g VLT 5T L Z2ERLTEL.

7770 O ARTOMEmIEHFIZ T EZTOFETIERL, iR X ORTXZ DL E
ETNVDOEMREDGELEP O ZEREETH L. 222, XOETIV Z XD LEDOHE
MR A PEZhWihizrE, T EORTF D, %

Dy:= Y deg(4|)[C)

Celrr(2s)

TEHRTDHILMNTES. ZUTC, A4 PEENIIXTTHSLWVWIDIE D, WENHRTTH
VWS ZETHY, O TREMPETHELVIDIE [C] DIRBNRETHS L\ Z Lifth
moi\», ¥72, X FORF L OBRE RS20, §225 TEFELV M M X 5T
MHTELZZLZEVHLTEI S, ZNITE->T, (). : Div(X) — Diva(T) 2 HRIZEHE
BEND ; EE, (). (O, nex) :i=> namr(z) THD. ZD (), FIRE LD, £7z, ##*
URIGIE RS USoR

TlE, deg(L) >3g—1THDEHMETS. we V(2 eIz LT, (X,L)D
TTN(2, %) T M =L @uwy p DREAERIZE T TH O 5D w IS & BT b
T M DERENTETH D LS REDBMU EARE LT, % OREFFELZ @8 IZHHIL X 5.
M=Leuw{!'BE IS XDKRTDTM2Ox(D)%560% 285, T5L,
deg(D) > g+1 Th 5. Wk, ZRL 52 b 1 i2&>TT EORTF ().(D) BE50 3.
deg((11).(D)—w) > g > g(T) DT, 57T LDV =< DORERLY |1,(D)—w| # 0,
2FY, (m).(D) —w ZHHUFEMETARR E € Divy(D) BFET 5. (1).(D) & E+w &
MIUFAETH S, T7805, TNODORFIERFTHS. 2T, [Raynaud OEH] L IEE
N3, (), PERNTHOMOLHZ2FET L WOKREZMS &, D € Div(X) T D 2/
BIEEDD (10).(D1) = E+w TH 2 DHENS. Supp(E+w) CTy THEI L kb, X
DHEFFLEET N 2 T Supp(E+w) CV(Z) 22bDMFEETS (§224 ). 22
T, Dy =Y nP EL EEL, n RIEQOBET P e X(K) Thb. m(P)eV(Z)
RDT, redy(P) € 25\ Sing(Z;) TH5 (§2252K) . —FH, 212835 P OYY
AXME%E 0 TRT L, redy OWBIENS 0,N 2, = {redy(B)} THS. L7zoT,
oNZ T2, DANTAZHRFTHY, TS o 13 2 DALVT 1 ZRHTFEHREZ
ERonb., FIZT, M =0y (me@) LEDD. MEDFDS, My =M=Louw{ ",

Dy=E+wTh?s. FiZ, D, \TANHRNTROT # (FEENIZXT7THY, E VAN
FBRDT w 2GS 5 2, ORISR T A ORBUIIETH L. BIRIZ, L = M Quwyr
LB, (2,2) 13 (X, L) DEFLTHY, BERREZELZLTWEZ bbb,
NTHRUDPS>TZETANES N, )
FOERTDOERITREN, 777 ETY =Y OREXREZM S 72DIZ deg(D) > g+1
DRETHBHEVIRTHS. THITHRLT, HRLADFEEHTIE Tdeg(L) >3g—17%45
Xl LWHIRERHTL2DTH 5.
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5. fi1F%

REETECRKEI L FE-oTH, MR EMUTEREF 2D LEVTE &< Lo/, UTF
TlX, BXAUIAMIFE g > 2 DEGIZEA Z L1275,

5.1. NEAX TORE. AFZEIZOVTIEE, INETVWAWVWARHEHOBREZHEBHFELLTE
7-. Bz, SERL284E 1 H “Arithmetic and Algebraic Geometry 20167 (G : JI[H) ; 3
H “Tropical Geometry and Related Topics” (&7 : IIA) ; 9 H “Conference on Arakelov
Geometry — Archimedean and Non-Archimedean Aspects” (G :JIIH); ZLT10 HD
WIRRBGRMS Y RY T A GEEE - ILK) ERHL. TN6DOEARTEELZE DTV
OWN=Varvhdpb, EOLI s, EHEROMMTDH S deg(L) DT 6 OFAIL, 1R~
IZRL > TETWS. F7z, TOZLEHHLTE DI Ro7DED, X [22] DRI
VIOBHDOIE D STFIMTEL o T L E 272, ZNHDHEFIZOVT, DULBRTH E 0.

JUEOE K & OARILFRfFZE, 27T HEDVEFEDOEHIZHE 572, GPIEAFR TIRR7ZH D
XA UEZ Y, THEBMERVPEFEL T, X & LIZZDREIRTH 5 BB EE&E
BETHH, THIHK T IZZOMBIMER EERTHREPLEET VIMNET S LD
BMWERMED T TEREL T, YPOH2DHIETIE, BAHZHET, X DETLELT
BERUAHEER EDIERI R BE LD EET N R L DZBERH > /-7-DTH 5. [AFEDILDLE,
ZOEMETTHEN—EOMENBG SNz, 72720, T2 THRSNT deg(L) IZDWVWTDFE
flii%, HEFONTVWEIEH 1.20FN LD £HEL, Tdeg(L) > bg — 4 o lXEFER b
CANMEBRELONE] E\WSEDTH > 72

JIE KA1 HIZhfE X 5 “Arithmetic and Algebraic Geometry 2016”7 T 3 5=
ZRFTNWZDT, TOMRATIOFBREZBEHTRIZTH I LITUE. L L, TNETITIE
MXET—HATEZRALTEEZVWEEZTWZDTEDDL ) THEOHES LT\
D, FEEEITBICIEE S 72D EIZREID Do T L E VW, ZRERbARD -7z, ZTDJERE
MIFIFEZHD-72DIE, FHWEDVELBE LI o e@dBLTWS. DUER
EREFETHLSD D ~EL2REFRABUBIEZ ANTLST =14 7 TRELELS L \WSEE
IZHR>TWz, L2 L, 2ABRENRS 3AMDIIN T TIFEEDO-_ALHICLL, FREZETD
RHHDRABIZIE RS R o 7.

Z A, 3 HEPEICHAR TR 2 “Tropical Geometry and Related Topics” A3 X
H, AFEDONEIZDOWTEHHET SR 2 INARDHW, £Z T, Lo TEEHREE (B
EEFEWHE] EWORMD N THEZE LD 7EH, ZOBEERO AN S, 82 ORENE
LD VWHEMERZITZ. TDOER%EZ LT N/z— AN, Antoine Ducros K TdH 5. G
DR EADLEELZEZ A, D5 HMEOEMEHL 1] LW FM4D TN THEARMNIC
WU HETIHHTEZ 57220 Z 2 I2H L IELAB N 7220,

Z I T, EIFHRER o TV ERE UG5 I e b oz, ZOWE TIHEMRDOMHICE
Hiple o e, EMAF—LETAHVT s T/ FE T 20 2HWF2KH 2 Z L7 HE
o T\ EifTZ, FERRX—RERETONNVT 1+ TRFOSEITES BRI R ITNIER ST,
PEZEITITZ DRI DI D2 o 7z

51T, TOWEIEEEZ LIESfToTHBLRTNKRT LIS, XD TR
RN T > T\ zidan 2 AT RGER CESMZ 2 2 212 & o T, (MEDH B 1) &
WO REDAETIRHZRND, DX DB RIZ—MDOGETHRABFLNDTERND, &0
5 UKWz, EEZNIZELWZ LR DD, BAIEHERGT 2752 21
MRotz. R 28 FEDNIKD A URTIZ, KIZIEERMMEL T Tdeg(L) > 5g — 4 T OKI DJFFH
N, £ HR EA ST,

HLEADZ L, TNTEIRHEEWI BRI -2 &, 77 7ORFICET LD
FEIZDOWT, RADMTHME Ro7-. ZTOMMN —BI&E L7225, ZDikimd ol
NF=TATT 2RI deg(L) > 59 —4 EWVWIHFHIAE o £ I BB DTIERRWAE WS T

2052017 (i 2 & 5 T < N7z Ducros RITIFEHH LTV 3.
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CIZHAIIEABMNTUE -7z, @iz HEELTAS L, deg(l) >39g+1 TOKD LS, &
WD RERRIZ R o 72

BEAKT A TFTTI, RPEVEVETLEZL > TETORBYME LTARLVWEDEES LW
SHLDTHY, TOHFIALTHS. EHRIE, ZEFTEDODERVWETILEEITEDK
W e UTARL WH D2 L TWedd, SEEARTHMLZZAET DS THK 12
JSUTCTETILVEROEZS ] LWHHTHE., THIEEREEICHET EREREHEHTH-
T, BEIEERXZENRDIZKETH o7z, 9 AR, RALPZDOROERIZTEHA -
7=, 2

T, Z0 ldeg(L) >3g+1] THMMPFOND LW R ZENEXZNTRVDED, —D
B MEPEL S, g=20D8 &, ZOHULVFEHMIE Tdeg(L) > 59 —4) KhFE VLD
Lo TLES D, DT, REDFHERZIMXIZEL 2DITIE, g=2 DGEIFEDER
EEEIE LD, £72IMMEOAETR VM Z AT 2 B EARH 5. H L \WikimldE OiER
ZTDIERENPKESCE VT EZDT, HLVEROPFHATORDIFHEZZ 25 Z &I
U7z, ZDFEIHIE, DY 2 THTL 2MUNGHOIEPIEFIZIROoN S 720, WK GS
Nz,

ZOME 2 DR EEENTEIRLEED, LESE, E5% 56 Z0EM 2 DGED
MEEHZ B A 722 LICFHERI N LD T, ldeg(L) > 3g+ 1] FHo L WRTE 5D TR
WIREWI LN L TETLE o7z, §<IZ, ldeg(L) > 3g TOKJ FHEFTE . 61T,
[deg(L) > 3g — 1] TITFZ S TIRARWVS, LWIFEITHR-TERE. 2L, BKES 57
YRBUIZET, TNETICRPS7H L Vil a2 EO0ET 55 0 Th 2 WL LS 7278,
MHIEAZAIT 2 Z A TEZ. 2NIE 10 AR, BEIETHW RIS VR RY Y LD
DUBIDOZ & THo7z. EWV, WK TIEIZIDMEZBHEIETHEL Z N TE .

[deg(L) > 39— 1] DIRTIEH L ViV BETH > 72720, WETEZE < DEFTIZHZ-
2. ¥7-, FHOEHSHFHTEED AL BHICLL, TO-DITUENIZIIRMEZE L, &
IR, DB o72THAI VNI DEEE LI, 28 EI2H4HICIT —
NATTORIZEST-DTHD. AEDN, RFEDORAHETORETHS.

52. TD%. 12 A 4 HIZ [22) 2 AT 2 L [AKFIZ, THE N EAIVLRE] OBEFMA
M, A—LVTEFDEMEEM LU, 58, TOFHO—ANS, DrPohrnWiniehiz sz
7z, DX A (FERZEORXTIERWw. £F-HKE SN TIWRW. T—041 7123 d
%.) OREZMS L, BOPREEHE X FLOEMKE L PEFIZEETH X 2 THhIT,
X DY ABRERIZHLTE, sg,...,sy € HU(X.L)\ {0} 25 £<H>Tp 2MENIZE, ¢
T ECIRBEIIREIENRELZE VWS DTHS. EE, XA DFKEE2ADDLLZEFD
EOBBDOBMEND L WD F/IIXIEL o 7=,

Frlze>T, ZNE—KRETHD. LU APELITNIE, FrDFEmDdmin
oy, D EHEE (B CIZBGRSWESEOES, (ZEEMOETHEHE RS, *
L, TAIZE > TIFELUWIRIETIZZR W, UL —HT, TBLIEF O ERD BT,
FOEIBRIEIFFEHFTERVE WS BIZ B TWZDT, X ADRERITE S BIFIC
Bhinholz, 1T, ZTOMXZR/BELRVEWVWITZRWN, 2W0WHIhITT, FxlEZ0iH
X% G AR 7.

RV EBHBSTAHABLYL, FNIXETHEHOZED TG o7z, BTN RS HNE M
WHEETIE AL, FEICIEIfERFEVWABA I N, BAXDOMT M5 2L vz
EWHEETEF L FAHFETIZ, THIZFEREIEDP RS o7, ZTUT, ZTO@mXDERERD
Rz #Z27-6, BOOANEEIZENZ., FNTI ORI IZHEHERE DD\ .

2l«Conference on Arakelov Geometry — Archimedean and Non-Archimedean Aspects” TO#HIZ, Z D
ldeg(L) >3g+ 1Ml THotz.
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BifE, ZOEHOREIEY (7) & UT, YA L TWah o L AMICHENER L DD H
52, WOWETTIE, TNIZOWTHN S FET, BAETH 28 4 12 AR, £ DEE% LT
HTHD. LWVWIDIT, X [22 DEHITIE, EHIDUNHEZET L Lilkho72%5.
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