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ef MEmod/.rhogonal
:> Ext," IM, M) =0

↳i.e. Ext! (M,M)=0 Fi> o)
Very elementary, but
Iopen conjectures:

a. (Boundedness Con;[Happel])
M :so => IM) =(X
12

in
#3 index summands ofM3/.

ii.( Auslander- Reiten Conj)
NAM:SO

=>M E addx=proj X.

IE): M is maximal so 3ene

If T:maximal so -modX

: T: SO

E TAX:so-X eaddTJ



Observation
-

Prop M: SO, pdMEe-

- IM1 =IN. I
-M:partial tilt.

-us EN, MEN:tilt pd<1)
P(tcompletion)
- im= iot"
Rem
-

For M: So, pdMc&

I "completion"of M may not

exist.
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x: t/cab, cd, das
m SCI):pd = 2.

maximal SO. (Rickard-Schofield]
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soni& Con;2 are open even ifI

pdM . I



L- Conj 1.2:true for
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12) YT =T addT

i =(x = +
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3...
-> T1 +To +XtO :eX

I S. 4. (T.-) - exact.
13) In general. For 2 modX:ext-closed
Pc Z is a progenerator of 2.

: & Ext(P,2) =0
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X< e, s,t.sE 0 +c
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s.t. ceC, PozaddP.
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add to->2 +=T
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If
p:index proj

G- pt= modX, but

I Ys:small
I mod X

Af 7:projectively W-tilt.
(pW-tilt]

:55 (i) T:so.

(ii) T:progen of it.
Ex
-

StiH 4 =Sqw-til3
op(equiv, char.(
TFAE for T smodX:SO.

(1) T:pW-til
(2) T
I <FacT. 4.9.

-7*x =T, 4-X:surj.
13) 2==Tt

Rem
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2 Dually x+= T,).T:IW-tilt,



Def
TemodX is W-tilt

if (1) T:SO

(2) DX= 4T.

ine;7... ->T,+To + DX+0
-
addT :(T,-)- exact.

Ap TFAE for TemodX:SO

113 T:W-+iH

12) Ithas inj cogen DX

(3)
x(PT):W-tilt

14) x = XT i. ei,

0 +x +To +4+...
:ex S. t. 1- T) - exact.I

Cor T:W-tilt
-

=>YThas progen T,

inj cogen DX. )
Cow
-

[4W-+HY = SW-tilty.
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F IP, I):progen-inj cogen pair

of exact cat (Hou-fin KS)

IP,I)-(T, x)
"Equir" for some fod. alg X.

[E]
T:W-tilt.

So itis natural

fromI
a
-

(pw-tilt) &SW-tilth

Are they actually different?I

genmalatthe
*Easy systematic method for
W-tilt, but NOT pW-tiH.??



2.

-1. ("completion")
Let MemodX:SO,

suppose #ind (M) < &.

1 e.g. x:rep-fin)
Then E N EmodX. S.t.

MAN:pW-tilt.
nee
(W -+H) -

i TemodX with #ind(Tt <9.
<e.5. X:rep-fin)

TFAE

(1) T: pW-tilt
12) T:W-tilt

(3) T: SO and ITI=(N
14) T: maximalso.



for.IBC Bouddness Cong
LetMemody:So

If #ind (M+) < 00 (e.g.:rep-fic).
then 1M1 =K1 I

⑰ByThm 1. EN mode

S.t. A:W-filt
I

Then (MAN)
I
=M.

ind,. *Id <4

so than 2 implies.
IM*H1 =(

Thus 1M11 IMBN1 =IN18

⑳CARCS I Auslander-Reiten]
:rep-fin =>/:max.So. I
or computer can list up

all W-tilt modules!) if Xrep-fin).
(Applet]



folem Nakayama)
For a given class of algs,

count #[W-til]!
(or #9 til mod (pdO)B
(ii)conjectureis

pW-tilt-> W-tilt

**
1t1 =kx| T: max. 1.*

(RS):All open. -
(BC):T:SO=IT

=W

I Y
T:W-tilt=> IT1=W W-tilt-> max.SO.

Il Il
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T: pw-til=> 1T=1x) pW-+iH-> max.SO.
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mitts,finwith

Then x =N:left
min

(N7 - approx
-> N: proj in Mt

isplit, [Auslander-Smalo]
<micovers

↓
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Item i
E:Hon-fin KS exact cat

-
#dej in 94
=#5- in-3.
⑪Elteg"

***- #indec non-projj
- claim follows.
P #indec non-ing

-Conj-
2:fun fin
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