O00000000000O0
19810 0 pp.135-152

ff%’fﬁz o] 57./),‘,7»‘475 If)@h/)w <

BB K T 4E 14T

S

t B P s it e 5B TR
L, 138 p o W E DB L vt o 2 29 v to ok
T 3R (Rodiori ~Munford [71) 0 3 T crpllloe
whimslsgy © T3 v B 1 W T | R 0 cohmebyy
B Yo Ml g 2 5 vy (Ed&ay[7J> ,
WBHp» &R UNB L 4 o9 w3 DL
LT v 3, 2L rfdil ot t, Haa, 27
R o F B EGR LT 34 % 251 o o
33 &3 -2 bhh 3, ALz 1EE kb
H o7 FRMBRBDBBD IR D 0T ® ¢ oo g

[

b g T LTk 5T 3t ] s THE
ey e 3, dBE TR RAEE
WL L3 Lo T oH oA

§) . F AR AD o — AL 4y G

><
vt
-
)
(S
RN

P (pro) oW E AR it 4 2% 4

—135—



TR B E LB E B D YT 3, :
Df. 1. M B F @ 0 5 X Ao pencricds pupective
NARRREE E A 3 T X ¥ HR
DTt s 3 o3, f oL T IS BT
AR R & e h 3 v E X M 4 MY o
EARP@® TS 3L b hid, $r LR
PodeiFpets A3 BB e hn 3 v T %2
Barche D T % A ¥ o b R

Df. 2. Pend T L(X) = %2 Butte B Bu(X) T % D
C X 3 smperngelr T B 3k b LD
Ko MER + Ge® 2, FEt %> £k
M1 7 3 Fobniwe T 33, ¥4 63,
) F @ o G—>&

‘ N ¥

g —f

4 3,

Bf. 3. F*: RA(X 60 —H(X, 8) (£=12) 2P
BT 3 r 3 X3 Feupnbubn T % 3 £ o
7

)

]

2x) E X o AM@#’%%@%’ZW—;) m(Xx) & X
o WHFHE FFF L33 vz oKL T3,

—136—



ThIL X € R A#EB® T 3.
i) i(x) = o,
X 3 MW;’W&/" (,Mwé [21]).
i) X 13 T:—/Wv/"M/vavé/L (Cvewl?] + ka,fsm[foj).
W) ) 3 HER B ( Senne [20]),
Vo o oz p ot F (Cewl8]  fatsa o).
ottt e A WEBtHIAP € 3 L F
MDD 984 o JTH Pic >0 TH o 2 ¢ o

w33 (,8]»5&0(&[233)0

N ERRPB »
1 F 2 7 \'#3 @ ’g-ﬁ_’) gfﬁéi"-‘:‘

- % nalsenal perface O
koo purface (30071)
leliar parfocs

k3 surface .
Praigueq ,MU),]QLL&
Wwﬁ&/:ja urfoce
(7%@—,@/,@%%/,& purface.)
k= | lpl punface

(Guuasi~ ollipec surface)
k=2 gerunal S

19

)

&
I
o

Ol 0O Ol X X O 0O X|X

—137—



Y

Qo3 3 E 2 RBED R 7% ™k d
T 0 3, AT, oo & 3 B kbR T o
S Ut I L T <,
2. ZRIPDD o B

i 4 - 4 p 3 ETFH > v F 3,

1) Pariski o 13

1758 % Raswehe 13 4 o & 3 P o E o
FARME Bt F 2 1,

(2.1) xf + ol o = (x*+ x)/2 =0 (Px2
€a, T om@aMBET L o %17 7asik
MR ETs32c 7 F2th &2, #
Ry HCFARBHA AT I S EhH o
TE LT

0

2) F:M,mai\@(@
Ph) o F = s 0 & 5 7 @b t 2

i3,
(2.2) 0o+ 2+ X+ X = 0
REL, PAM T mZ 4o T3
3")\@@313, m= Y 9 ¥ P kI BH®D 'C“,/MZS‘
Ane T~ b ®DTHI oy 1 ke $FEC
3

—138—



$

Th. 2. (Shioda - batsuna 24]), 2R o 3 % 44 13 1T 1@

L -

i) X. 3 FWIL W@,

i) X, 13 /Mv/ww‘»/wéw )

W 53 AR Y v b, T P
D A -7 tIH oK DA
g=pY (V21) bk B T, 8 o & 375 P f

2R ®m t X 2 3

=~ (medm) L7 3,

(2.3) K¢y o g +xtx, + 2 fog x,) T % Ji6,x)=0
oL, f, Juf@ade 7%, xicd

T3 %% 1 4 /@mm; form T % 3,

o220 dhasda[23]). Kpg 13 B A B @TF 3,
() =(2,1) 213 (51) o £ 2 7332 Wl =3
kK3 W@ 53 2 405 A1 -RLBD
k 43, "

HRF BT oA @

B, T S—F T awd@ g 3,
A B2 E IR C CE R REK F P
0L T, fhn pasdeel SXC 9P Y R B3R RS
R g3 e ¥ StRF®HT o % A4 DR

/

—139—



|
%

D 6
lr-l\ﬁ)ﬁ?

(?
(]
o

t X 3 3,

m &=

D 9 —H B 2 6

X—>C

P2s v L

talE RS A

T 2.3 (kaJCsu/m [11 ]) .

G E 1B o f TR A

Tdtéo

o v I oD 2

D P=E] omed /2
i) PES med /2
W PET med /2
) PEI gmed 12

- : —C“

r) & =

42

=
=
=
_

R TR EY S
N FL RS 12 ¢ 13 AR 2+ SR N

< ; 7/?

1z
b T
/13 A R
Pz& &

¥ t)‘\?

B ohoL
Closs ()
Clasa (I)

Z=o0

Tt e

2 & 3

= 4:(3 ”te(t‘/)s(f-o()3f(,
$ = -1 - a e~ )"
J 4, /0,

Sh 5 »F A T [ R

2 oA 3 3,
T vy D ﬂ

Id "L \h»;/’j,q

b v A,

T 3, &t o

7 IR A5 9w @z

74 v
o 4519 B &,
5 4519 b & |

Claso (I)(T) o #5109 o @&,

Clase (L) E 22 o &5[1’%‘/?(,{759

4t -1t -4)

—140—



7

(M) » 5 15 5 L3 497965 4 7 % % 2 Hm
B EsS 93 o A D,

Th 2.4 (Katswa L113) . 28 o 3 % 44 13 13 fd T » 3,
DS 3R AREWD TS B,
DS 3 awesigln T % B
i S I REIWEoFARKIDBD T B B,

Romark. Chag (I) R B0 2, &= 0, ] 77 5
kS o @, % o fe s k=) o418 b @, Cheo(T)
k& o 2 fd=par=0] )idzﬁzrz]% )fo(=/“'=o,r=1})
f4ep=t ], e pmraed, fdme, pora] fioree ni
fusr=y, p=0l 3 K3 B B
HA @ TH 3,

, %o e 7 k=] 9

P=3 o b 2 1= 13 o o & Dz W3,

. 2.8 (ks ll17). p=3 £ 7 3, m¥# &t >
B % B o Mes T Y o FARIE A H® o
Weirstrag movmal foum 13 2 0 o T H IR W3

S

o

D = axd+ ottt -0 (arat + ot ot
o L, (&, 4) %(0,0)

i) = 4+ e + (- {a + 4t
+ (@@= + ct* + ()t +dtE],

—141—



WP = 4x 2t (e ) -1 (- ) x
+ e e - gt o)
todt (-t e (E-4S  (kE—10,1).
R L, a,4 ¢, & 12 Ao 2 T F 3,
T, D k3@, WD) k=] 9
A O @ T 3,
k&MY v+ FAEMS TG @,
PES L L T, mt w7 X - g A 3 450D
8 o R
(2.4) 2+ 9+ 2 - 34242 =0
2 L 5% R 3 33 s AR YIS B DD T
™ $S — P 7T 3, S fHR®RHT B3,
=P (V:RAKHB) v Loz, 5% FBFitept
t XX ramfhawfwr BRE® LTIt
nmwoe m,: S,— P ¢T3,
7826 (Jhivola [23]) . V22 £ 7 3. 4513 b @

Tyt S — P 13 k=] 9 %N 12450 Wb @T33,
>

& —

o 4500 b B 2 &

piglan, e o FEYE 3 0T F B b o 3

mE T T e

—142—



7

DA o AE)-fm 2 5 18 3 3 R F W D,
F?AT/&M:S}M: LUl 0l 3y F o & 3 4 ':? RS RS STy

> 38

£ 4
i

2 %

)

i)

m

As R T 3, 37 P=2 2@ 3 oL
@ T: S—>C t £33 3,
27, ¥ A WD 78 —C ML, Ko
S I IR S W

S ZHIRDL ®,

C 3 AW IR
¥ £ 15> & > U P e o ¥ @k
2 3 W=+ vty i) e £l \ Al

5

T

J

A, Y1) €4(t)
A &A1 713 (o) & B>

53 540 32, T hiba bio 5H

K

# = AP+,

b8 € Miyansht US] = 3~ 3 T v 3, % 2
AR, K3, k| » 345 @b i

5 b 3,

R opPror L T, —H{ Ik Al a A(t)- form 07 &

LT o v F o fey 20 % N v 92 13D ES

£ folie pudd purficed 1550 3 00, 4 b

)

" REAR DT S B, AL ABAR, R

AR M N LT B (Miyensh [61077),

—143—



/0

T k3 b @

K3 odo F NIt tW@~ 3 k3 =, ¢ FFF
C %3 903 T T3 >,

Cogecins (Shiodn) k3B @D X1 » o T X ¥
FARW® T3 3 2 x X o syawimbe v
b > B 5

= 3 =M« T oL oo (§], T, D).

/
~
«
3
N
@+
o

< 1 o~ o T g ';3?‘]*4%/‘431:1;)}\7%&5

)

AL - EHE s 3

The2od (Rocihor ~Lhaforcrc[9)), BER 2 2 o € 213
r 32 Comjectane 13 T L v

P2 ¢ ¥ 3, A4t -~ D, L
Swelon € T A . Af o A W F =
Kn(8) € F 2, Ko @ £ B S 2 K3
WRTsH 3> @k 23E TP 3,

.29 (Ldoocdal23])  Hommer Vb @ knld) = 33 L 7
ke 3B 13 EA4E TS B,
D helA) 13 @ A2 A,

) K (4) V2 /.H%!/‘)A«l:x?/vvé\/b .

) A s puprsignba

T

~ i

— 144 —



/1

2 3 > a4 15 A x ¥ k32 an)eozm.c 7 K5

L T v 3%,
t?) PA‘FZ. 1) Mjm \’t’@
et £ 1 o3,

H’g(ﬂi) n P T, S T S T

2
(2.5) Se o - s 25) 4 (%X )+ @ (% D(sc)z + £ (%X Xy )

— XNy @+t tabxy ) = O

(=, G%0,1, 4+ 0,1 )

S @ /4:,53 Jy ?F )f% '\,g £ FUAL 13 8;—,/\,{7“09 X ﬁﬂ T A A o

T 65
P2 (- \ 4
.6 0 = z ( A./l) A ew

Th. 2.0 (,X&:MZAE%J) pr2 £ 7 3, Siu v
F@) =) =0 % 3

~

TR H@T F R b
T xR4T R 3
7 p=2 9 &ufueo@@
12 2 . 5W7uo g @ X (K=o, B.=/0 9 4k d =
W @) 13, Bobiri - Munferod 12 & h 17 32 o & 3 02
34w oy, X 2AEE R 0 T <,

") C&A«vtm[
kAo, K% ~0 T, HIx ) =o0.

i) /Ju/w»w»\yw&w i BU pinat y/ Bomdon ‘Muwizno( ( 8M -

—145—



ﬂ,wfw,,jﬂ,/m v W& 7).,
kr~o, HX G)xh =, F'a HKG) 2F'FI%
i) pgnlan
k~0, H' (X, 8)24 T, Fria H'(x6) £ bpeclive
O P e TRA R, X 3R H 20 ZEF X
(88 s 756 %) T & 2 Bken Mufd[7]):
T ¢ X —>X
™ o3 % L % N
D) ch ¥ 2 o #IE 5 RED B 1%
W B2 o b F1R.
T H B. Lo LK T TS,
Thoo il ( Blas [41). P22, X Gurijus W B € T 3,
Ao 2% s k3 id B 3.
DX 3P AR W@,
DX 13 chesed % 1F BM—/‘»/«LW;»V@VL-

N2t 7 3 ik 3§, TRLL W 'R o B
=D t a3 3z 6 Y, Blwe 13 Chw i) 9
Caiguao D B 2" SR o & 5 kB h 3 2 Lt T LT,
1)8) X sial, X o 4RV FIZR T R3BHD,

b) Xt chssiead | X 07 P xR A TR R

—146—



/3

D a) X o pMepemnigulan, Xoo 43 IR ETICA KD
b)) X BM-M%M»MA, X o Pz 22 B FRIEE.
bY)b) o ¢ T ux 13, X o P BIE R T 5 3 = &

1 A% T 3 3 . d)a) o3 ,/em/z,éwuﬁ&ﬁﬁml

2R IP28 0L X r F A A F Y, M, T

X t AR D =W 3,

Bonbane - Mundorel [T) 1R & %, FEH 2 4
Ganignea W @ 12, Ziadd e BEtEm b o180
T >, 4% 5 | o ¢
feox — p
E 9 3 b, % o Z ¢ T 3,

T 2.02 (Kalsuna U23) . 30 %) 13 Zareke B @ T 3 4
Y13 BREMME o 2ok 153 0@ T 3 3,

st R Ld e F ot 183,

Cn2.03. ))& i) BT 3 Guiued 9 @13
o bdoHEeHrm o,

B3 0 Cvnwe D@ o F459 b 2 RY <
BHrgo 2 [M3D3Jr::?‘:t h T 13 0",
SVt R AR LR Z LT EAR, T HEHK2
D48 R AR F L D 3,

— 147 —



14

§3. 4 2

A F R E AR, A(X) .

iﬁﬁ@@x k2L T, YR o & D R E 2
t B A 9 3,

Def. | . P/-(X) :5)"{?‘ ) I‘M/MMAM o&/\u o«/fj}
N )
oy
AX) = Mo {aeprabl dprer of £}
£1ipr—x
N \ 1;;
Y‘tb\ ,;::Zu ¢

Eniguco = Galilnueve o R 12 ¥ B £ 4% = 5 B 5

kO A & D

(34) AlX) =0 e X FIRD @,

iR, 2 HD

(2.2) AW =00 =] & X 1 Bk @,

E o 3 ol gk e 3R A I, Ax), A(X) EOF PR

l:?+’j§‘a}3:h.3) L2 3 &> oo Lo 4] £
T ® 3,

AX) S0 v 348 ¢ L o713, T #{) v 73
PR WE TA L T F0, WAT P T,

:—.
@3 X W+ T+ a4+ =0

— 148 —



/5

TRER T A DB 0BT A
G.4) ot X (0123, 017 |aFH S44R)
T oo B HAREE X = KeSeo> € F R, X 1B
PX&E o vs AT T 1377 o FAE WD @edaux
@) T M)y Ber ¢ 3 (Ll 22]),
S 0 F PP X G poeiadly pugeclice O 3R
B8 3, TN, PP—X——X Y 4537 32 3
(dove [201) W) >| o b 23, L © L, %9
2L 1 b5 h T,

Prollom (Hlrocs), T, () =M1}, ax) 7] ¥ %73 % 1B 3%
B p 30,

AX) 1 T g, h oo v oY b D 3,

Prep. 3.1 (ltswa i), p=2 ¢ 73, $2,9 1R,
WA o T 3 Emncpue M B X 1 3L T3 A =2

T 3,

S oW ®ME K AP T % 3 > TR w
HE TSR HIRD AW £ DT
% 3 (Bbha [57)

B E B )-FfF

EQI-FiF e Ho 537 RARBBI AR

—149—



/6

T3, vhtadry i, HXE) 2Frrn
bESE BRABD D AR LI A3, %o B
B3, Ko 28] L v kb h T o
D 1B¥ 2 4 pA- ﬂww‘y%ﬂ Enrigunts &
2) (olm}[m) 3 v LT, %o %% <
h 2 P e o ¥4 0.b @
(3.5) tr -1z + -+ 2+ t2 =0
BEL, t 2 dae cane 2 5 T B 3,

8, Th Ll W) &Y, Frefenive 218 F* 17 H'(X, 6) o £
P B BT 3, B, T, A CHME) L0

’l“,o(P: k'ﬁ?’?d’wr"ﬁﬁ7§o><9afp¢
AT U] £ e 3, Gk ehmslyy T & ={f

(36) £l =L ~f , b oerw,s)
L% 3, 3%

B dfy =df; e U 0U

3 2o, {dff i Xto®wawo T4
=54 L% 3, 2oh bt or B E R

(-F3d 243> &3> 4T R AL B®EE 5T o
o &3 T 3,

—150—



17

C) Y oie 913

2025 0 R a4 wWmE 9 Bt = H o
Banke o @ v Pl 33 ¢, B 1 b, TRE T
h 3~ ® 5 Zaoh O g o9 B /”@mm;k*km/é’[/ﬂ
TE N RT3,

References

[1] A. Artin, Supersingular K3 surfaces, (ffj% Q@fqé&m%fg%
0 PRH 2 2L RER 183 (1973), 8-17.

[2] A. Artin, Supersingular K3 surfaces, Ann. Sci. Ecole Norm. Sup. 4€
serie 7 (1974), 543-568.

[3] P.Blass, Zariskil surfaces, Thesis, University of Michigan (1977).

{47 P. Blass, Unirationality of Enriques surfaces in characteristic
two, preprint.

(57 P. Blass, Some geometric applications of a differential equation
in characteristic p» 0 to the theory of algebraic surfaces,
preprint.

[6] P Blass and M. Levine, Families of Zariskil surfaces, preprint.

[7] E. Bombieri and D. Mumford, Enriques' classification of surfaces
in char. p, III, Invent. Math. 36 (1976), 197-232.

[8] R. M. Crew, Slope characteristics in crystalline cohomology,
Thesis, Princeton University (1981).

[9] L.Illusie, Complexe de de Rham-Witt et cohomologie cristalline,
Ann. Sci. Ecole Norm. Sup. 4€ gserie 12 (1979), 501-661.

[10] T. Katsura, Surfaces unirationnelles en caractéfistique p, C.R.
Acad. Sci. Paris 288 (1979), U45-47.

{111 T. Katsura, Unirational elliptic surfaces in characteristic p,
Tdhoku Math. J. 33 (1981), 521-553.

[12] T. Katsura, A note on Enriques' surfaces in characteristic 2,
preprint.

[13] W. Lang, Quasi-elliptic surfaces in characteristic three, Ann.
Sci. Ecole Norm. Sup. 4% serie 12 (1979), 473-500.

—151 —



[14]

[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]

(23]

f24]

[25]

s

M. Miyanishi, Unirational quasl-elliptic surfaces in characteristic
3, Osaka J. Math. 13 (1976), 513-522.

M. Miyanishi, Unirational quasi-elliptic surfaces, Japan. J. Math.
3 (1977), 395-416.

M. Miyanishi, Lectures on curves on rational and unirational

surfaces, Tata Institute of Fundamental Research, Bombay (1978).
M. Miyanishi, %R\ % v¥9 )443 , #%. %, 31 (1979), 97-109.

M. Miyanishi and P. Russell, Purely inseparable coverings of
exponent one of the affine plane, preprint.

A. N. Rudakov and I. R. Shafarevich, Supersingular K3 surfaces
over fields of characteristic 2,Math. USSR-Izv. 13-1 (1979),
147-165.

J. P. Serre, On the fundamental group of a unirational variety,

J. London Math. Soc. 14 (1974), 233-236.

T. Shioda, An example of unirational surfaces in characteristic p,
Math. Ann. 211 (1974), 233-236.

T. Shioda, On unirationality of supersingular surfaces, Math. Ann.
225 (1977), 155-159.

T. Shioda, Some results on unirationality of algebraic surfaces,
Math. Ann. 230 (1977), 153-168.

T. Shioda and T. Katsura, On Fermat varieties, T8hoku Math. J.

31 (1979), 97-115.

0. Zariski, On Castelnuovo's criterion of rationality p,= P2= 0
of an algebraic surface, Illinois J. Math. 2 (1958), 303-315.

— 152 —



