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SI
. Philosorly of FE

,

F . :
" the fiell of characteristic one " - Virtual fiedd ,

Tits ( 1956) : T he a geometry , r TCHq) should be a

geometry ofined over Hs
.

Manin ( 1995 ) ; translatythegeometricproot of the weil conjeetures

from funnctionfielelo Q
.

sAlgebraicgeometryover FE
,



ExamI F, - reetor space .
⼀

let V he an n- dim . veetor space,

V(Hq ) = FaE, 0 . ⑤ F 9
(En) , E .- Ena basi's of U

焱 V (Fa) = ?

Dof .AnF
- veetor spaeis apointedset V=CV,03

了

dim V = lUs - 1 is the dimensin of V ,

Gr (k , n) : k - dimensionalsubspaeesinan n-dimscacoxam?
⼀

lim GrCk . n ) ( Ha) = k- subset of the set ofnelement
q→q

-(Gr( k ,n )(a) |= [ 炎了q

li品 (Gr (k , n > (层 ) |= ( 只 )
,



fet

V . W he F .- vector scaees , AnFi-linenmarDet
⼀

f ; V → W from Vto W is a map 8 .8

f ( Ov) = Ow

{ S 1 v 15"(on) saninjeetion ,

. Denote by HomlV . W) the sot of allthe1 . -lnear maps .

Veet (H,) the cat. of 1. - veetor spaces .

Rk
.

HomIV. W) has no .alditivestructorebit onlyaRomted
set oith O : V → W

a ) OW

. Veet(F, ) is not alditive , bit hasalmostall the

good poperties asthe oneVeet(k )

In carticular, we hove Kernel , cokemel
,
diveet sum , …



S2 .

Quiver representatin over
R

. .

Det ,Lot Q = 10 o

.
Q . ) be a finite quiver,

the rep of Qover
F
,canbe dofmed asrusual

,

ie . M= (Mi . M )IEQo. 2 EQ ,Mi : veeterscace在,

Ma : E, - linear map.
☆

⼀

ni →M
;

M ; f=tfi ) icQ. i3 a morchym

df .df ↓5 j2
fron M fo N .

Nα
Ni _→NJN;

E 2 EQ ,



din M = I dim MilicQo dimension rectorof

dim M =adimm. dimension of M

Denote by repco, F, ) the lat,of f. d. H. , -rop ,of Q.

Rk
.
eplQ, F . )heas many good properties astheoneopcQ .k

←

ie . veplQ . F. ) is a proto - exact Category
,
ie

,
a non-aolelitcive

Analogue of Awillen' s exact catesoy
is Hal alytheoy ,



2hm( Szczesny2012)( If Q hes oriented cys, Consider the nilcotent
' Jordan - Ho'lder hm for repcQ , G. )

aPs ) ←

' Krull- schmidt hm for ep (Q .H)

7hm( S 2czesnyω 12 )

Let Q he a treequivernnected

Sinder. nods ofQlh Sconneetedsubquiver of Qs

M (Q') Q∞

Miθ) i = { 结
iE Q

1

else

Miθ) α=
{i

怡
ac .

Q

else
,

R上 .
A conneeted quiveris ofer- finine进) quiverec

CJun - S 13+k023 ]



S3. HomologicalPoperores of nep (Q .
H. )

For neplQ, K3
,

the Euler form

< L
.
M>= 。 " dimExt“

(
L .
M )

play an imdrtant ole in the stuly of epsof o aul also in

Ringel's realization of positivecartof quatumenvelopinsaly .

For rlQ ,F. ),Yoneda 's constrution can beacslielo
defone Et

"
' (

L
,N) for L
, NEreP( Q压 )

iEN
,

gl,dimrep(Q , F , )ESUPStEIIL .NERCQ 了
E*
E
(L

,
N) to

rec (Q .a ) i5 hereditaryletgl ,dim ror( Q

.F , )EE



SIczespy posposed the followyexpeetation;

D Is replQ . F, ) hoveditay ?

'
2

stheEulerforma , well- ofned ?

$ If the Enler formC . 3 iswell-defned , does it descead fo

GCnep (Q, G, ) ) ÷≥
100 .

?

hm (F - Ran - Yang 2023 )
lee Q be a linear quiver of type An

.

gl, dim ep(Q, G ,) ≤ 1 ② n ≤ 2

gl , dim ep (Q ,
2) = 2 ② n≥3

ofC -

.- )iswelldefnefor replQ ,G , )for onear quiver Q

of type An .

[showExti (L . M ) is a finite cointed set )



Ky:indce .nerof lneerquiver ane runserial !
￡
⼀
,>- A splittiy lemma : M -

W0N ,T

(t5,0]⇒ M = M 0 ④M , Mo ④M ,
—→ N0ON,

50 , & 5 , surjeetive !

eX
.

Q : 2→ I . () se, dimepQ .) ≤ 1 )

S. : 0→ ⽒ ,
S2 : [,→ 0, P 2 :开 ,

→
纸展
2s projeetive obj

V I . M E AR [Q . 压 )

CL .
M) = dim Hom (L

.

M)- diMExE'(L
.
M )

< PROP .,2 ) =dimHom(PR , R ) = 已
,

业 POP2 = dimS,④ S2世召 ,

din P2 : dim S,OSz

Homdn ( S世P, S ⑤S2) = ? ( 5 )} = 3 < S④S⑤召 , S ,④3.)= 4
dimEat IS ,⑤S④R

,

S
,④S2) : 1

s C' -
7doesnotdescendfoGoCrep CQ. I4. ) ) ,



RE One lan defme pojective ohy ' sas usual .

. In genoral. EXt
'

( L , -) = 0 ⇒ L isprojective

Q : 1→ 2←3

Ʃ
开 →压←匠L ; Ext

'

( t
,

- ) = 0

& t is not poj ,


