SH

(@]

C
Hw
t c
Kw(HwW)
H:C! A A '
T:HX'[D =) HX[+]] (X" = t(X)
E>
Ko(C) = Ko(HwW)
Hw
Ko(End C)
Ko(SHfin)
Ko(EndSHfin) Ko(End”SHfin) n2N

Kw(Hw) = K(HwW) = K (Absins r)

O




Hw



KO(SHf in)

Tr(C)

SmCor J H DM& DMgm

(@)

G:

(@}

K (A) A
to(X)
Ko(C) = Ko(Hw)

K O(End SHf in )

to:g!

Hw

K (Hw)

G(X)



SH

Ko(SH+in) Ko(End SHsin)
Ko(End” SHfin) n2N

Cc
t
Hw
t Al B! C! A[1]
C Hw
t Cc
Kw(HwW) K (Hw) C=SH

Kw(Hw) = K(Hw) = K (Ab)
t
H X 2 ObjC

T HX'[]) =) HXI[i+j) (X') = t(X)
E>
w
t W

CwozctO CwozctO
o o D_Meff -



DM?

DMgrfnf
t
SH
SH
t SH
t
DMge,fnf
DMgn C"? = Chow'f
W
C
C
T(H;X) X 2
ObjC H:C! A

E>

E> E>



Kw(Hw) Ky(Hw) K (Hw)

K(Hw)!
Kw(Hw)
SH Kw(Hw) = K(Hw)
WD : C !
Kwe)
t
t
C
C Hw
C
Hw C
Ko(C) = Ko(HW)
C
Ko(End Hw) Hw

Ko(End C)
|

Ko(SHtin) Ko(End SH¢ i)
Ko(End” SH; in) n2N

DMET DMy
Choweff Chow

DM



DM ef f t
Chowe" = AddFun(Chow®'f:Ab)  Chowef'
t

DMgr‘;f! M M
DMge,fnf
w C
b C
C=D
f c
Cl K(Hw)
C; A;B 2 ObjC C(A;B)
A A B
C;D C D C
D ObjC
ObjD
C; X;Y 2 ObC X Y
Y C
X Y X D
D C
C
X 2 ObjC X = C(X; )
C Cc°P
c
w
C! A A

0 >
>

(O



f 2 C(X;Y) X;Y 2 ObC

x1"vyr z f
C(A)
Ci 20bjC izl
PCii C:i
D C hDi hObjDi
Ci c C hCii Ci
c X 2 ObjC CCILX)=0821;]j2
Z =) X=0
+1
A C(A)
A K(A) C(A)
C (A)
A CP(A) c (A
Kb
C(A) ! C(A) !
[ i
A D(A) D (A) D"A)
A
Ab Aby
Abf inifr
C;D AddFun(C;D)
C D C;D
A A AddF un(A; Ab)
AddFun(A; Ab°P)
A A A°P
X 2 ObjA X = A( ;X) X = AX; )
A0 A
A A
A



Corrya

SmCor
Corry
Choweff
Chow
Choweff
L
X 2 objc c@uvixy=" @
Y; 2 ObjC
W CW=0 CWI CWI C[],I]
XW i+1 C C+
Kw(A)
WD t
SH SH;iin
t
Hsing
Ko
EndC End"Hw End" C
S(H;X)

SmCor J H DM®" DM* DME! DMgp

Chows'f

i21 C(Yi; X) I

CW O.CW 0
Hw

Xwi

Hw C EndHw

tn

H



(@)

cY %cY ° obc C
W CW O.CW 0
CW O.CW 0 T T
ObjC
cY o cv 1]
c¥ ;] cv o
X2CY %y 2cCY o] C(X;Y) =
0
X 2 ObjC
B[ 1]' X! A!l' B
A2 QW O,B 2 QW 0
X
A W K (A) © K (A) ©
0 0



D(A)
K(I) K (P) P |
A
Hw QW=0 - gw 0\ QW 0 HW(X,Y)=
C(X;Y) XxX;ya2c™® w
Hw
gw | QW | gw 0[ |] (_:_W O[ I]
ij22Z 0 Chlil=cwiycw'
g[i:i]
C
W
Ve =\ et = fog:
W [IQW | —
ObjC [[C"'= ObjC
W
t
t
X
X 2 ObjC
Y 2\,cv'! zZ2\,c"' f 2C(Y;2)
X Congf) (A;B;f) A DB D
f idp D 2 CW° cw=0

(A;B;f)
A=X"0pB=xwt
X1 (A;B;f)



X[ i]WO Xwi X[i]wl Xwi+l
i27Z XWiZQWO XWiZQWO
X
Cw
t
C(Y;X) =0 X 2 ObjC Y 2
CWl chwo
C(X;Y)=0 X 2 ObjC ya2cw !
XZQWO
Al B! C! A[] A;Cc2cC% O
A;c2cv o A; C 2 CW=0 B2cCw O B2cC% O
BZQWZO
w |
C
CWI
(o}
X2c¢cv?e A 2
c"® B2c"”®
Al B! C! A[] A;C 2 CW™o
B=A C
B[ 1]! X! A! B X
C(B[ 1:X)=0 X A Xxa2¢cv?o
B[ 1]! X[ 1]! A! B
X[ 1] C(X[ 1;jA)=0 X B
A;c2cvh 0 Y 2 ObjC
I C(CY)! C(B:Y)! CIAY)!
CB;Y)=0 yacy !
BZQWO
A;c2cv O
A;C 2 CW=°
CWZO
C"1=fY 2 0bjC: C(X;Y) =
08X 2 C% *1g _
CY "= fX 2 ObjC: C(X;Y) =

o8y 2cCw i ig



A2cCw O X !
Al B! X[1] A2Cw O
cacv?® A[1]2 cv ?

O
b 1]2
C(B[ 1] X) B2cCc"?® X
a2 C(X;A) A2cv?O X
Congf)2 C% °
C
cacw?o C cacw o o 1]
C(C;B[ 1))! C(C[i];X)
b i = 2 i = 1
cacwo a cacv O
CA;C) I C(X;0) a =1
i=0
Y=C[] Cc2cCc" i<o0 i>0
C(C[i;B[ 1])! C(C[i]; X)
b i< 1 i= 1 C 2 cw®0
C(A;C) ! C(X;0) a i>0
=0
CW i.CW i.CW:i
i27Z
C
ObjC X 2 ObjC C(X;Y)=0 Y2C
C(Y;X) = Y2C Cc
g _[QW ] g+=[gw |
ct=c'\ C c
c,;chHch
(o}
w c;cH cP Hw
w (o
c;chcCP

(@)



X C,;ct P

B[ 1]! X! A! B! X[1]
X A2cv %Ba2cw©

X v >0 _
BZQWII X QWI | 0 AZQWI
T . _
X 2 Objc® (\c" X 2CcV! j2z
w C(X;X)=20
X =0
-bT w i
ObjC®> (\C" ') = f0g
O
c’ C (Cw)
V;w c c°
CWO CVO CWO V=W
X20bCc*° B[ 1" X! A! B
X v B[ 1]2¢C" *
w h=0 X A cvo
XZQVO
CVO:CWO CVO:CWO
O

T:X! A! B! X[1] T°: X% A°I BOI
X [1P
C(B;Aq1]) = 0 g:X ! XO
h:A! A  :B! BO 9 T1 TO
C(B:;AY=0 g h



C(B;A9! C(B;BY! C(B;XT1]!

i:B! BO i
.- B i=d1] b
- h:A!l A°
C(B;A%=0
C(B;AY ! C(A'A‘br'] cx-h R i
I C(X;A9 C(B;AY=0
3 3
X A
3 3
y9 yh
X 0 ao| AO
- 3 3
YO
3 ? ! % ! X’ll]
g ’) 3
y yh Vi y
0 3} 0 Yy Yol
I o f
>§) A Lg% 1 xJ1
y y y
7 ; 2
. . | y y
! o % 00
: @) ! 33 X9
y y it
Iy '
xpp ™ oap
i " oBp ' x2

C(B;AT1))



x 1"y z

Congg f)! Congg)! Condf)[1] Condg) !
Condf)[1]
Congf) Con€Q)
Yi
it Yi!l Y A= oY
Y, Y 2 ObjC C 2 ObjC
C(Y;C) = lim C(Y;; C)
D= oY C C(D;C) = Q i
- i E i _(D’C) - Q(YHC)
d: idy, ( ):D! D [

Yil Yi Yia! D
a v C 2 ObjC

C(Y;C)=1f(s):si2 C(Y;;C); siva =5 ig= limC(Y;; C):

0
f
c f  K(C)
Tek] : X [K] P& X W K foxw kL Py 1]
X [K] X 2 ObjC k2 Z TIK] :
X qk] ¢ x v k {8 xov ke [ oyqp g g
X 9K] K k=0
| m g: X! XO
heXW ™ m]! X% [ 1] i:XW ™[ m]t X% H )]
9 Tm! TP
| < m h i
| = m (h;i)  (h®i9 h ho= (s

fm)[ m] i i%=(f% SY[ m] §;822 C(XW M+l xOvomy



ghi=0 a[ k] h=0 Ty
h° (s fm)[ m]
i° (fo sO[ m]
O
| < m I h Oxw m:xow 1
gxw m+1 ;xON 1+1
l=m=0 (h; 1) g
s=¢g°
X = X%9= z=871?7=87 2 ObjC®Y((z=8Z) mod) C(Ab):
g=0 (h;i) = ( 40)
0 X = X%= R=rR
Rr2R r2.-r3
3 3
idx
idx
X1 X0 (XW iXW iyl
(XON i;xON i)
X
Hw?°
gxw m;x()/v | gxw m+1 ;XON 1+1
a0 . f00 ) oo
TOf] 0 XOf] I X O™ 1 1T X001 X Of 4 q]
X%]  X%2 objC i i o
p2 C(X;X9 g2 C(X%X%
j<o0 (h% hy
h0 a = aiO p h00 aI.O: a].OO q
(q p)xw O;XOGN j = hO h (|0;|09
B i%=p[1] b B0 i%= q[1] (A Pxw 1xom ju =% i

h a=4"(q p)

B i=(q pl] b



DT:C! X 19 X° Tili]

TO i 1] X[i] X9 1]
DT
ail il AT fil il Wi+l
),g ! X ?[ i] ! X ,)[ i]
? ? 2
yg ygxw ixow i1 ygxw i+1 . O i
X0 Al o ] AT i
? ? ?
y y y
C[1] ! Gi[1 1] ! CI1 ]
Ci;CP2 ObjC i 1]
C[i]
g
3 3
G 2
cw o co2cw O Cli]! ¢! c?
Cli] O
Tk
Tk X 2 ObjC k ] 2Z
i >

_ _ Sij X W il] I] | ij qj
X W |+1U I] 1 X W j+1

xlilp cloi i 1

XW iR X P TR xw i s g



X[I,j][ l] i(ij XW i+l[i |] Pij XW j+1 .Yij X[I,j]

C G ; dij 5 Xij 3 Vi

Tk k2 Z k2 Z
Sk X W k[ 1]| X W k 1 O : X W k+1[ 1]| X W k
Xk2cW:0

XWk[ 1]!Skxwkl!ckxk!dkxwk
X K[ apr xw ki gk xw ke xk

c Gk Oi; Xk Yk

Cx Xk e fra (fk dol 1]

X = X0 g:idx

Sij 5 Gj
3 3
Tilil] ' T0] 3 3
Congiidx) ! Congsj) ! Congg;) Congsj) = Congy
Xl cw il
XEilp cw O
(i;))=(k+ Lk k2Zz

X K] f xw & FH xw ko1

]
CWZO Cb
Qb Hw
cP Hw
X 2cCcwiycw XWk=0 k<j
XWk=0 k> i X = XWi



Po(X) X

ay
X
Po(X) ay XWw k
T(H;X)
X 2 ObjC H:C! A
=P =P
C
D>
T(H;X) X
X Po(X)
E,
A Tk

H:Cl Ai2Zz
Wi(H(X)) = Im(H(X™ '[ i) ! H(X)) |
H WIH (X)) = Im(H (X" [ i])!
H (X))



H X1

Wi(H (X)) H(X) }/\;i(H(X))
X [i
fiX1! Y f (Wi(H(X)) Wi (H(Y))  X;Y 2 ObjC

H  WI(H(X))

X[ Y] f (Wi(H(X)) Wi(H(Y))
Y = X f = idy Wi (H (X))
X[i]
]
H
A
c! C i27Z
X 2 ObjC Al Wi(A)X):C! Ab c
Wi(Y ! Y )(X) w;:C! C
F(X)=Morgunic; )(X ! X );F)
F:C! A WiF(X) = MOreune: (X !
Wi(X));F) (Wis )
C
X
DM

X 2 ObjC



hi:Xi! X i+l C+1 di

(X' hi) X
t(X) Po(X)
t(X) X
C(Hw) _ _
i2Z X2cw! X2cy!
X C(Hw) ' C(Hw) '
hits hi=¢Cs2 (di+1 Gu1) di=Ciz 0 d=0
i
XW k=0
K> i XW k=0 k < i XWw k=X
k i XW k=X ki
X C(Hw) ' C(Hw) '
A H:C! A
X 2 ObjC (X';hy) = t(X)
Es HX'G]) HOX +]])
H(Y[p)  HP(Y) Y 2 ObjC
H
X

EN = HIXP) D= HYX P)
E1; D1

T=T(H;X)  E}M=HYXP)
HP*I(X) Epr gD Hd(h,)
H (X)



T(H;X) =) HP(X)

X 2 CP
H cv q cv A q
X 2¢C (o} H cv a q
cv" 9 q
T H
H! HO T(H;X)!
T(H;X9
T X E,
E1 H 9(hp)
H(X)
1
X
Cb
E,
H
X1 (Ez Dy)
DOUT) = ImHYX P) I H¥L(X P 1
h
E, t



T = T(H;X) EPY = HYX P)

HP*4(X) Elqu! E§J+lq
H (h 1 p) H(X)
T(H;X) =) HPX)
X 2 CP
H cv A q cv A q
X 2¢C (o} H c" q
c" 9 q
T H
H! HO T(H;X)! T(H;X9
T X
E,

H®:C! A% O

P;P%Q;Q%2 C"™;f 2 HW(P;P9; g2 HW(Q;Q9; i 6
K
A(Ker(H'(E(IPD) | HI(E(PT)); (Coker(HI (E(IQD) £ HI(E(IQT)) = O
T(H;X) Tab(H; X) E, HIFR(X) =
Wo(HI (E(Y)) =W, n 1(H(E(Y)))
DM&!

DMl
Chowe'f



X: X0

K (Hw)

Kw(HwW)

Z(X:Y)

S.' .
|,t| 2 A(Xi;Yi l)

(@)

t .
0:C! K(Hw)

(C;w)
g: X! X0
X;X %2 ObjC

Kw(HwW)

K(Hw)! Ky(Hw)

WD :
c! K9

K] I)

X = | .
X0 Y =(s(.\?1) di, + diY 1t)



sd+ dt= (s t)d+ (dt+ td)

(s t)d t=0
Z
z K (A)
Z/ Mor(K(A))
Z2=0 Z ! MorC
Z%2=10
Z( ;) Mor(K (A))
L;M;N 2 ObjK(A) g2 Z(L;M)  K(A)L;M); h 2
Z(M;N) K (A)M:N) h g=0 K(A)
Z/ MorC C Z2=0
D p:C! D
X;Y 2 ObjC Ker(C(X;Y) ! D(p(X);p(Y)) = Z(X;Y)
p p(9) g
g C
X 2 ObjC r2 C(X;X) p(r)
r’2 C(X;X) p(r9 = p(r)
C D
D
C
Z( ;)
d f;g=s d h
S;t 1
f g=(f s d g h=(s h) d h
L=(Li); M =(Mi); N=N, i2Z
g = S+ d si 2 A(Li;M; 41) hi = uiqg  dy
Ui 2 A(Mi;N; 1)
hi g = U d;\/| Si+1 CII|_ g
i27Z dIM Si+1 d:_ = dIM dlMl ss=20
h g 0
p
g2 C(X;X9 X;X02
ObjC p(h) h 2 C(X%X) p(9)
h g idx 2 Z(X;X) g h idxo2 Z(X%X9
h g gh c
(h g idx)>’=0 (g h idxe*=0 C (h g)idx h g)=

idy (g h)Qidxo g h) = idxo



ro=  2r3+3r? p(r)2=p(r) D ro=r+(r? r)

(idy 2r) p(r9 = p(r) r® r%=(r2 r)? (4r?2 4 3idy)
rO
d
c C C C
p(c) = d
O
Z
I I"=0n>0 idy | idy + 1+ 12+
+I"T I"=07r2 r=| x (x 1) 1=0
P (x) P 0 mod x"Z[x]
P 1 mod(x 1)"Z[X] P(r)>=P(r) P(r) r
I
Kw(A)
Kw(A)
K (A) Kw(A)(X;Y) = K(A)(X;Y)=Z(X:Y)

[1]: Kw(A) I Kw(A)
Al B! C! A[]

K (A)
F:C! Ku(A) C
Kw(A)
Kw(A)
K (A)
Z( ;) MorK (A)
B F:A! B
g2 Z(X;Y) F (X)
F (X) Kw(A) !
B
Al A°
A° A A

Hi:Kw(A)! A°

Kw(A)
C
u:C! Ku(A) F (u(X))



@)
w
(@}

Kw(A)

p:K(A)! Ky(A)
A Ka(A)

K2(A)

X2¢cv%ya2cw?O f 2 C(X;Y)
X01 Yo

CXW 1 1Y) =C(X%Y" '1))=0 O
X: X0 C

WD :C! Ko

01
g2 C(X; X9 h2 C(XW O X 0)  j:C(XW L, X 1
X X0 (h:i)= WD(g)
Kw(C)
C(X;X9 ! KFICHWD(X);WD(X9)
X:X0%2 ObjC

T(X; X% = Ker(C(X;Y)! Ky(HW)(WD(X);WD(X9):

T( ;) MorC T?=0



WD(X) = WD(X9)  Ku(C) X=X C
X 2 ObiC p 2 C(X;X)  WD(p)
WD(p) P> C(X;X)

C! Ky(Hw)
X 1 X0
Kw(e)

Kw(C)
X 1 X0 X% ¢c(C)

X ObjK{H(C)
K;K°2 ObjK (C)

X idyx g2 K(C)K:KY  h2
K(C)(K%K) h g idk 2 Z(K;K) g h
idgo 2 Z(K%K9 h ¢ g h
K (C)
WD (g;WD(9))
(h;i) = WD(g) (h;i) 2 C(C)Y(WD(X);WD(X9)
(h;i) WD(g) mod T(WD(X):WD(X9) i f=f"h
(h%i9
h ho=s f i i9=f0 ¢ s;t2
C(XW 1, X 0 ha=h%a=a’g ®Ri=0Ki°=g[1]b
(g;h;i) To! T9
h 2 K& (C)(WD(X); WD(X9)
w fo w
X.g 0 ! X.g 1
y y
XON 0 fé)! XON 1
To ! Té)
X X0
WD T
T2=0

X:X8X02 ObjC g2 T(X®X% C(X:X9; h2 T(X2X%
C(X%X%
h g=20 C
X:X8x0 T:T:T®



WD(g) = WD(h) = 0 (9;0;0)
(h;0;0)
a g=a"% h=g[1 b= nh[1] BP=0 g
bl 1] ¢ c2 C(X; X 1 1)) h g=(h[1] P 1] c=0
WD(X)! WD(X?9
X1 X0 t

(@)

Kw(HwW)
X [K]; X 9K] X;X02
ObjC k2Z 92 C(X:X9
O @ XW K1 X k k2Z Ok Sk+1 =
S(k)+1 gk+l[ 1]
xO
Po(X)! Po(X9 t(g) : t(X) ! t(X9
g=0 1(g) 2 Z(t(X);t(X9)
Ji - X1 x4@ Xi
Mo XW k1o xow k k=ii 1
(risri 1) O;ri 1)+ (ri;0)
o] (Siv1 hix +hi 1.x0 t)
Sivr 2 HW(X™1:X9): t; 2 Hw(X'; X% b ri
r 1 0 h
=0 _ ol 1]
WD(0 : X¥ '[ 1] ! X% I 1]) Oi G 1x0 Ui
uiZQ(Xi;XON‘ 1) u; Xa 1

_ I = 0 0] WD(O:
Xt xen 9 Vier Xix [1] Vier 2 Hw(X" 11X 9)
Vi Xi+1

O
t X 2 ObjC
t(X) Kw(Hw)

K (Hw)
C(Hw)

WD t



X;X%2 0bjC; g2 C(X; X9
(t@);tM) ;1) = WDbD(g)

t(g) X X0
t(gg MorC(Hw)
(r%s9) = (t(i9;t(19) (i%19
g r+s:t(X)! t(X9 ro+ s0
(r;s) = (t(i);t(1)
@) g
t(g)
(t(i); t(1)) t(h) C(Hw)
g=0 (r;s)
t(0) r;s
r=1rog S= S; 01
| 2 Hw(X L X @) ro=1 hy sp=hd |
O;dS 1 c;xqM1] | yy)
0:X ! XO°
dd | ¢ a=0=H8 xJ1] | v
fo & 1 co=x51] | c=x51] | yi fo
O
t
I( 5 )=KerC( ; )! Ky(t( )t( )) MorC
i j2Z (G Q[i;j] (1N i+ =0
X 2CP g2 C(X;X) t(g) = t(g 0 t(9)
g°2 C(X;X)
X 2cwi cw i i27Z t(X) 2 Ky(Hw)W |
Kw(Hw)" |

i i
X



w t c* C
X:;Y 2 clol t(X)=t(Y) =) X=Y
X 2 c¥ @ a2z t
CX: XY Ky (Hw)(1(X); (X 9)
t X2 cv @
t X02 QW a+l
crx 1" xo® ¢y
£(C) @ 00 1 tx 9 1 ¢y
V(X 1) ™ ) " ¢(x)
C(Hw) m
t(Ol 1] n t(a)
Y, K (Hw)
t(Vv) K (Hw)
t(V)
i2Z
Cli]! Ci! CP
CIi] i227
Po(X9! Po(C)[1]! Po(X)[1]
O ixor 1 311
X oxw i oxwiq o xo gy et xo iy
XON i 2[2]
X! %) X LoXw ]
? ? ?
yo ng"" ix O i1 y
1q7 & 1Y i1 i
x03 ] @ x0N3 1 ><0~3 2[2]
y y y
Di[1] ! Gi[1] i e 1[2]
D,ZOij ti Di:Xi XO 1
Gl 1" C 1! D C[ 1]
cl[ 1! G ide, 1



X 2 clonl J=1g2
C(X;X): t(g) = 0g C(X;X) Jmt =0
n n=20 CclM = Hw
J =10g
o O 10 g 2J r =
(G0 9 0w DN 1] s=gun 1] r

(hi;li))  WD(g[n 1]) t(hi)=0
WD(r) = (O;m) m:X"1 X"
WD(r)
r="h 4 1] g q:X[n 1]! X[ 1] t(g) =0
t(gln 1)) = (u;0) u
[N 1]=Vv a1 v2C(XW " LEX[n 1))
S=V (@ 1 b4 1)) g=0
X Zgw i gw i
Xwi+l=0 Xwi1:0
t(X) i [
t(X)
w t(X) 2 Ky(Hw)¥ |
i=0 Xxa2c¢cvn" t(idx)
0
WD (idx) = (I;m) t(m) = 0
WD (id}) = (I";0)
WD (id}) idy = id}
XW 0 X XWw o cv o
Q X ZQW 0
t(X) 2 Ky(Hw)" |
t
t(X)=0 X=0
a=20
t X;X02 ¢ X 2 cwo0
X0 Xw 11 x®p X0
X% 1] h: C(X;X%)

X 1 X0 t



XOO:x(]N 1

(COGX™ Y ! CX3X ) ! C%X9 L0
? ? ?
y y y
Ku(HW(HOX® D) L KuHWEXOX®) 1 Ku(HW(AX):tX9) 1 0
t t

XW 1)1 X1 XO01 xw!

h 2 Ky(Hw)(t(X);t(X9) h

0 t(fq) w1
t(),g) ! t(X,) )

? ?
y y
(xow o P gy
WD(X)! WD(X9 =
t
gb
t
t tt:C! K(Hw)
Hw B =
Proj A A
A Hw°
K(Hw) K(B) D(A) A
1 A
D(A)
B
Kw(B) = K(B)
KP Kw(B)(X;Y) = K(B)X;Y) X;Y
X=X 11 XO
Y2 Clr@)  K(B)X;Y) = A(HX);HO(Y)) = Ku(B)(X;Y)
Yy 2 cl # 1(B) K(B)(X;Y) =
Kw(B)(X;Y) Y

K(B)(X;Y) = 0= Ku(B)(X;Y)



Kw(Hw) = K(Hw)

Kw(HW) K (Hw)
Hw = Abxinf Hw =
Al
C
C
t
t
H C
SH t
t Cc
t
SH
SH
SH
DM ef f
w Hw
CW 0 CW 0
QWZO o o w
Hw



H

X:Y 2 ObjH i >0
CX;Y[i) =0
HO C H
HO H C
A A
(X;p) X 20bjA  p2A(X;X): p*=p
Y 2 ObjA g2 AX;Y) s2 A(Y;X) sqg=1 p
gs = idy
AN (XGP)) = ff 2 AKX : pY =fp=fg
HO c
H
A
A A
X Y X;Y 2 ObjA' Y X X Y
Y X
X 1 (X:idy) Al A°
A
c Al C
A (63
H C
w C H Hw
Hw H
H C X 2 ObjC
j2z
8Y 20ObjH ehave C(Y;X[i])=08i>j:
HO H
C <c
H H Card H°< ¢ X 2
ObjC Y 2 ObjH° C(Y; X) C(Y:Y)
<c H i21 Ci
Ci 2 ObjH® Card | < c | : Card(l)<c Y 2ObjH?j27Z
X; 2 ObjH: i 2 |

C(Y; j21X;) = C(Y;Xj)



H Ho ObjH?

(@]
(@]
N
N N
N

(@]
3 |O

C
c Cc
(X:p) Cone(g)
Z
A
q X Y A° X =Xp Y
(p;a) q c
z 1 x 19y 1® oz
X C C(z;29
Z X
X1 z Z! X
(X:p) Cone(g)
A
cWw o ObjC
ObjH[i] i © cw o
[ ObjH[i] i ©
CQN 0 CQN 0
gONi gONi i 27
X1 Yl z! X[1] C(X;A) =
C(Z;A) = 0 X;Y,Z,A 2 ObjC C(Y;A) = 0
C(B; )
CX[i,Y[[D=0 i<0 j X;Y2H
C(z;T)=0 Z2CW L T2CwoO
X 2 ObjC
coo cwo
X
X
H[i]; i 2 Z X X 2 ObjH[i]
XWo X i 0 o0
XWw 0 0 X
X = CongY ! Z) Y;Z



Y z[ 1]
AT 1]! BY 1]

a% 1]

Y Al B Z[ 1] °1
AZQGNOAOZQON lBZgQNlBOZQGNO

d
Y 4 A
? ?
? ?
yd yh
70 4 A0
3 3
X1, X2 2 ObjC

X[ Xq[1]! Xo[1] Aq1]! X4[1]! A[1] BI1]! X,[1]! BI[1]
X,2C% 0 x,2B2Ccw?

X
CWO CWO CONO CONO
C
C(X;A) =0 C(X%A) =0 X0 A0 X
A QWO CWO
C
Hw w
W H Hw
u H Hu
CONO CUO CQNO CUO CUO CUO
- - CWO_ cu 0 CWO_CUO -
C H
Hw
X Y Y!I X
Xy
H
XZQW:O
t t(X) = X

A;B 2 ObjKB(HW) A 2 ObjK °(Hw)

B 2 ObjK 2 °(Hw)
K B(H w) t(X) = t(2) Z



Cw 0
ObjC HIil i 0
CW 0
fX 20bjC: C(X;Y)=08Y 2 ObjH[i]; i < Og:
Y 2 QW 0
C(X:Y)=0 X2¢cw?o
Y 2 gw 0
(63
CW 0
CW 0
CW 0 o CW 0
_Cw 0 CW 0 o
WO
cw 0 CWO 0 cw 0 CwO 0
CW 0
X1yl z X;z2¢c" %= v2
CW 0
w
Xt 0 Xt 0 X 2
ObjC
Y HO Z 2 ObjC
fi(Y;Z) 2 C(Y;2) <c fi(Y;2)
C(Y:Y) C(Y;2) j22z
L Xk K J Xi :j
k=] P = YzoijO;fi(Y;Xj[i])Y
< c Q ObjH
fi Pt Xl fi(Y; X[ ) Xj 1]
f; Xj 1 Xj
k:j 1 Pj12Oij°fj1:Pj ! Xj 1“ 1]
fa Xy oi 1]
(Pi; fi; X3) p2Cc"°
Xit Xia g hi =
g G2 G X1 X hy Y[ 1]
Y! X ri
X Mox; @



Pi[ i]!
Yil Yl Rl i Yilij2c" °
i J Qw 0
Yo Y Xo Z Y;Z
X W 0 X W 0
z2¢c"° C(C;Z[k])=0
k>0 C 2 ObjH C( ;2)
C 2 ObjH?
C(C; Xk 1[k]) = 0 k]

Vi @ Py ! Xk[k] I Xy 1[k] ! Pk[l]

C(C;PuIKD) = va2objres, (vx, kpC(C; Y):

f.(C;Y) C(C; XkIk])
C(C;Pll]=  vaobjHos (vxpC(C Y1) = 0 C(C; Xk 1[K]) =
0
\Y/ | < k
C(C;h[1])= C(C;P[2) =0 C(C; Xy 1[k]) = C(C; X [k]) = O
| < k
C(C:Z[K]) = 0 i k>0
Vi C(C; Xy[k]) =
0 I k> j
fi(Y;2) 2 C(Y;2) C(Y;2)
(Ciw)
(C;w)
\C"¥"'=0 X 2 ObjCnf 0g f 2 C(Y[i]; X)
Y 2H i2Z7Z f60 X
QW 1 =0 _W i =0
C ObjC cy; )
O
w
gw=0
SO
SH

SH¢in SH



SO w
H SO SO
H SH(S%S% = 7
Hw Abins
t
SH
SH
c=1
w cw=0
SH
X 2 ObjC Y 2 ObjH?® C(Y; X)
< C < C
C(Y;Y)
SHtin
CW 0
gt 0 t t
w
t CW 0
Yi
i< X 2 ObjC
SHtin
SHsin
t
t
t
H



t
gt O,Qt 0 Objg
Q t t Qt O’Qt 0
Ct O.Ct 0 C
cto ctojc o ct°

X2c'oyact?® C(X;Y) =

0
t X 2 ObjC
Al X1 B! A[]
A2C' %B2C' 9 1]
t

Ht co=ctoNc®
Ht(X;Y) = C(X;Y) X;Y 2 C¥ t

Ht

C
gt | gt | gt 0[ |] Qt 0[ |]
t
C'QtOZX!A c! ctt:x1! B A; B Xt o
Xt 1[ 1]
X
HY t
HOt(x) X[O;]-]
t Xtor 1] [
X
Xt 1[1]| Xt 0! HOt(x) xt lzgt 0
t
W
t t CWO_CtO CwozctO



D(A) A

0
0
Ht Hw
A ProjA
A Hw Ht
W t
Cv"9=fX 20bjC:C(X;Y)=08Y2C" 1=cC' g
C'o%=fX 20bjC:C(Y;X)=08Y2¢Cc" '=c¢C' g
C( ;Ht) : Hw ! Ht
X2C"0% Yy C(X;Y); Y2cCH° Hw
Ex(Ht; Ab) Ht
C( :Ht) : Ht! Hw X 2CH v
C(Y:X); Y2 CcWo Ht
Hw
t Ct=0
S=fX 20bjC: C(Y;X[i)=08Y 2 C"; i6 0g:
W
t
W
X 2 Ccw=o w
C(X;Y)=0 yacw t=ct ! t
C(X;Y)=0 vy2ct!
C(X:Y[[)=08X2C"O: y2CH:i6 0
Ht (o}
F:C! Ab ol Al B! C! O
Ht I F(C[ 1!
F(A)! F(B)! F(C)! F(A[L]D! F=C(X; ) F(C[ 1) =
F(A[1)=0 Hw
Ht
Hw! Ht
C(X; ) Ht X 2 Hw

C( ;X)



C(X:Y)= C(X:H%(Y)) 8X 2 C"°; Y 2 ObjC:

t
YU 1P ytor oy o yt?
COXYH A 1) = Cc(Xs Yt ) C(X;Y)=C(X;Y' 9)
Yyt ooyt o HOy) |
Yt 1] CX;YY hH=cC(X;Yt 1ap=o0
C( :X)
Hw X 2 Ht X
X 2 CcH0 w C(Y;X)=0
vya2ct t=cv 1 t C(Y;X)=0
ngwl
Loy T1oyor yrnoco
C:w Y 2 ObjC

C(Y;X) = (Ker(C(Y%X) ! C(Y HX)=Im(C(Y5EX)! C(Y%X)):
Y
C( ;X)

(ETAT(C( ;X)) V) = (CCY®: X [a)

EXM) = ! CYL5X)! C(Y%X)! C(Y 4X)!
Ht
Hw S
Ht(X)=0 i60
t gt=0
O
C
C D
:C D! Ab C(; ):C® C! Ab
D' 1! cw o Dt 1



t w cto=c" o
Ct0=fX 2 ObjC:C(Y;X)=08Y 2C" g cto=cw?o
Ct9=fXx 20bC:C(X;:Y)=08Yy2¢Cc"1? X 2 ObjC
t X CtO CtO
t t C
W QWOZQtO gWOzfXZ
ObjC : C(X;Y)=08Y 2C' g cwo=cto cY%=1fx 2
ObjC : C(Y;X)=08y 2cC'? X 2 ObjC
X CtO CtO
CtO CW 0[1] CWO
gtO gt 0[1]
t t
CtO CWO CWO
gt 0[1] gt 0 Qt 0 gt 0[1]
O
t
DM ®f SH
DM e SH
Ci20bjCi2l |
C
C

Ci



j>01ii%21 j>0 C(C;Cfi) =0

fCig
C H
G C Xi 2 ObjC
X 1= 0 X; 1 Xis 2 H[i]
C 2 0bjiC 2l
C H
c C

X 2 ObjC: 8Y 2 ObjH hereexists| 2 Z uch that C(Y;X[i]) = 08i > j:

t w C t C
H Hwt t c c'%=c™°=
H
w t C
C W
c
Ci;Cyw;t
c=2¢C w c
Hw H
G C
Ht Hw
C Hw
Ci
Ht C
Y 2 C*° X 2 ObjC C(X;Y) =

(Ker(C(X%Y) ! C(X 1Y)=Im(C(XhY) ! C(X%Y)) !
X 11 X0 xtio oo
X

w C

C'%=fX 2 ObjC:C(Y;X)=08Y 2 C" g
t ot
X 2 ObjC t
XtO th

S°  SH



Po= " i21s2ccx)Ci fo:Po! X
(Ci;s) s Xo
fo Xo[ 1] X
P, Ci fl:Pl! Xo[ 1]
fi Xa[ 1] Xi[ 1 1]
(Pi; fi; Xi) X1 Xg %
g:Xi! X h—gi h QX! X hi

Yi b RililE Y af1]0 Yi[d]

a=r i1 Y,2¢Cc" °
Y, CcC2
ObjC C(Y;C) = lim C(Y;; C) ri
f:Y! X Z
(C,w) D2cC"?° Y 2
CW 0 =Ct 0 Y,Z Xt 0 Xt 1
z2cCc't CGlilz)=0
21,5 0 f tCGLLY)!
C(G[[ I; X) i21;) O j= 1

C(C)Y) C C(C;D)= C(CY)
a :C(C;D)! C(C;D)

lim C(C; Y:) C(G[ 11Y)=0
yacv° gl 1j2¢cv CCiTX) =
0 I>j 0 CGhLv) = C(GC[ ] X)

Piil! X; 1! X; ! P +1]
Cili]
M
CGLLPOD = C(Ci; Cm):
m21;s2C(Cm [ ;X 1)

le]]! Xj 1
CGHLRIDY CGIHTX; 1) Cili]
Cii]2 C" C(G[;Pli +1]) = C(Ci;P;[1])
Q(Clacm[l])
w CCLLXgh=0
P|[|]' X 1P X! PJ[|+1] |>j
Cili] CGILPM+ 1) = C(GHLRAND =0



CIGLHLEX)=CG[LX, 1)=0 | > j

T 2 ObjC CG[T)=0
i21;j O CcC(C;T)=0 cacw o
C
H Hw C
cw o w
t C
w C
XW 0
X 2 ObjC XU ] Xi Y = limYy;
Y= X" ° Siisr 2 Vil Yig
Xit Xiu Sjj
Y,
CW 0 ZZCW 1

C(Y;Z) = limC(Y;;Z) = limfOg = fOg:

Y xW 0
Yi[ 1! X! X f 2 C(Y[ 1}X)
f X
C(Ck[j];Conef)) =0 k2l
j <0 QW 0: Q w0
Cxk
CGLLY) = limC(CI L Y) C(Ci I Xi) = C(C[j ]; X)
1>
Hw ObjH Hw C
H
Hw
X 2 gw=0
X
I P! Py X
X Po
Ci Ht
Ci



(C;w)
C( ;Cy)
C Ht

C( ;C)

(@)

C( ;C)
C
X
h: C!' F;
i21;x2F(Cy)
h
t
C
C 2 Qw=0
c:Ht! Ab
Ci
Ci
Ci
G
C=9g0

(@}

=

C( ;C)

:C ! Ab%®

Ht

DMeff



SH SH

SH SO
A, = SH (SS9
A =0 i<0A =Z i =0 A
i>0 A 2 ObjSH SH (S%[i]; A)
A i(A)
SHsin SH
SH¢in  SH
i(A)
i(A) =0 > j 22
SH SH
> ] j
SH
SHsin SHqfin
H=H°
SO c=1
C
SH¢in
SHqfin SHgfin SHsin
SO SO HO
w SH
SH (S0 S9) =
z HO = ADb i ¢
H = HO H
HwWsh,,, = HWSquin =
Abfin:fr
SH H = Ab,
Ab Hwsy = Ab,
SH
w SH
Hwsy = Aby, t
SO

SH t



tPost SH (SO; )

SH w 0 = SH tPOSt 0 tPost t
SH tpost =0
HZ z | X
SH(S%HZ" X) H 9 (X)
Hw=H Abx, H(S% )

| Hi(t(X)) = H(X)
HO(Ab(X 2Z)) = HO(X)

. Hsing EzpqE
H 9 (X P) XP S
SR 4 0
Y! HZMY
T(HS"9;X)
X T(H";X) =)
Hsing(x)
SH(X;Y)
Y Y =HZ
]
HI I SH(X;HI) =
Ab(H(t(X)); 1)
SOl 1p ! HZ[ 1] HZ[ 1]
SO
Ko
C
Hw C

Hw



(@)

Hw! C Ko(C) = Ko(Hw)
Hw C

(@)

Ko(End Hw) Hw

Ko(SH+in) Ko(End SHs i)
[X] [g: X ! X]
X
Ko(End” SHfin) n2N

A
X 2 ObjA p2A(X;X) p
A
A
A° (X;p)
X 2 ObjA P2 AX;X): pP=p
AYX; ) (X5pY) = ff 2 AX; X9 : p¥ =fp=fg
B A
A°l B
(63
C
c’ C Hw°
Hw
C Hw Hw C
Hw



W Hw

C
g[i:j] joi
C[i;i] — CW:O[ I]
o - cl i
Q[ i;0] i >0 X 2 Q[ i;1] p 2
C(X;X) WD
q= WD(p) 2 Ky (CYWD(X);WD(X))
Y = WD(X) (Z! T)  Z;T 2 ObjKj(Cl %) ct o
Ko (Cl "%
z%1 710 rs ZO°
TO (Y:q)
0 1 TO
2
? ?
yr ys
A B
K L3l o)
VA
X p
(r;s) (r:s)
p (X;p) 2 ObjC®
(z%r)! (T%s) C°
(Z%r);(T%s) 2 ObjC
O
Cc c°
W
w wl C°
c? Hw? Hw
W D ¢C° HwO
D
Hw?°
O
(Ciw)
CO

Hw?o



Hw?°

CO
B 0
W
(C;w) c
C
Ko
A
[X]; X 2 ObjA [X Y]=[X]+[Y] X;Y 2 ObjA
K T
i [t]; t2 ObjT A! B! C! A[]
[B] = [A]+ [C] X 0=X X]=1[Y] X=Y
A T
A Ko(Kg(A)) Ko(K"(A))
Ko(KP"(A))
w Ko(C)
(C;w) Hw
i:Hw! C Ko(Hw) I Ko(CP
t
a:Ko(C)! Ko(KE(HW)) = Ko(KP(Hw))
b: Ko(KP(Hw)) !
Ko(Hw) Hw! C c: Ko(Hw)!
Ko(C) a;b;c b a c=idkymw
a C
C
Hw C
O
C Ko(C)
Hw

(@)

Ko(Hw) c



A
K 29(End A)
A = [f]1+[h] (f;g:h)
A K& (EndA)
A
[l = [f1+ [h] (f;g;h)
A KY(EndA)
K& (EndA) A
o] = [f1+ [ (f:gh)
A
K&(EndA) K (EndA) K 299(End A)
K &(End A) KY(EndA)
K 29(End A)
C Ko(EndC)
Ko(End Hw)
A A° A
A
A
A
X:Y 2 ObjA X Y X Y A
A° A
R
A Ka44(End A) = KZ(End A°)
A R

A R



EndH w°

Hw Hw°
Hw Hw° Hw
K294(EndHwW )
End Hw?®
0! G% G! G 0 EndHW’ G;G%2 EndHw G°2 EndHw
G 2 EndHwW®°
EndHw Hw
HwO
F F(R)
Q=R P! Homg(P;Q) R R
F(P) F(R)
R™ m2N
0
Ko(End Hw) 1°
KI(EndC) 1Y K@®ENdHWO) ¢
c Hw
c i:Hw! C g: X! X
X _ . .
dg)= ( D'[g :H'(tX)! HIEX)N:
Hi(t(X)) 2 ObjHW®
t
P iry
c g: X! X gl= ( 1)g:
X1 X
X
Hw Hw = Hw°
d c= idKo(Endg)
Ko(EndC) =
K o(End Hw?)
U
C
C = Kb2) z 7=87



i:Hw! C c;d
c
r:C! D®R) s:C! DXS)
R;S r Ko(C) ! Ko(D"(R)) s 1 Ko(C) !
Ko(D"(S)) u:Ko(EndD®R)) ! Ky(EndR)
vV : Ko(EndD?(S)) ! Ko(EndS) (g: X1 X)! J[og
HI(X) ! H(X)] T X 1 Ko(EndR) ! T
y:Ko(EndS)! T Xur c=
y Vs c X U r =y Vv s
C= DMgerfnf Hw = Chowe'f
r;s I I Xy
g2 DML (X; X)) X
I Il nH)=( 1)'n O (x)
N Grixy
G (x)
Ko
A EndA
n O End" A n+
1 (X 2 ObjA:gi;: ;0 2 A(X;X)) End°(A) = A
End'(A) = EndA
K2dd(End" A) K2°(End"A) KI(End"A) A
c;d
C Hw
C= SHfln
R
End(R;A) R A (X;H R A(X; X))
X 2 ObjA H
End(R;A)= A R=2Z = EndA R = Z[t] = End" A
R=Zhq; 0t

K§%(End(R;A)) K (End(R;A))

d c Hw

K§ (End(R;A)) ¢ d
R



Ko(SH¢in) Ko(End SH¢in)
Ko(SHfin) Kg (End SHfin)

Ko(A)
Ko(EndA)
[f: X1 X]! [X]! [0:X ! X]
(2)=
f1+ tZ][[t]]lg 1
(2) (2)
Ko(SHtin) = Z X 2
ObjSHsin X]= " ( 1) dimg(H ™ (X) Q)
X
Y(EndSH¢in) = Z | g: X! X
[X] Ti(detgm(id gt Q)¢ gt Q g t
H ™ (X) 2z Qlt]
Hw = Abf inif r w
SHs+in KO(SHfin) = KO(Abf in:f r) = KO(Z) =Z
KO(SHfin) Kg (End SHfin)
X o X o
X1= ( D'H'XNI = ( HX)]
Ko(2) Ko(Q  [H™(X)]
Hw = Abfin:fr
Hw
Kg (End SHfin) =
K 99(End Al inf ) K& (End SH¢in) =
Z
[6l = ( 1)'[g] (Q! (2)

g ]
[6 Ql=dimg(H ™ (X) Q) detoy(id gt Q)



Ko

K§ (End" SHyin) = K&“(End" Abyins ()

tn to
S(H;X) H
T(H;X)
S
DME DMgn
C P;:Q 2 ObjC
C(P;Q) = GCi(P;Q)
C(;) GC(;) Ci+i( ;)
FGi(PQ) ! G (P:Q) i 2 Z;P;Q 2 ObjC
2= 0 C(P;Q)
f o= f g+(1f g P;Q;R 2 ObjC f 2 Ci(P;Q)

92 C(Q;R) (idp) =0
i i



A

S(A) ObjS(A) = ObjA; S(A)i(P;Q) =

A(P; Q) i=0 S(A)i(P;Q =0 i60 =0

BP(A)
C"(A) P = (P) Q= (Q) B (A)P;Q)i =
i2zA(P;; Qi+j) B°(A) B(A)
B®(A)
f =do f ( D'f dp f 2 Bi(P;Q) dp do
P Q °(P; Q)
C(A)(P;Q) !
0

BP(A) S(A) Pre-Tr

C H(C)

C

H(C)(P;Q) = Ker ¢(P;Q)=Im *(P;Q):

C
Pre-Tr(C) Tr(C)
Pre-Tr(S(A)) = BP(A)

Pre-Tr(C)

f(Pi); Pi2 ObjC;i 2 Z;q; 2 Ci . (Pi;Py)g;

gj + g ¢ =0

Gj i j+1 P=f(P)gg P°=f(P): g
M
Pre-Tr,(P; P9 = Ci+i j(Pi;P):
ij2Z
f 2 Cyi j(Pi;Pj() [+ j
Pre-Tr(C)

X .
peric)f = cf+  (fn f (DI ™E gu):

m



Pre-Tr(C)

Pre-Tr(C)
Pre-Tr(C)(P; P9 dij of
Qlil Pre-Tr(C)
Pi:Q i = J P,-=O qj:O [Q]
Q0]
Pre-Tr(S(A)) = BP(A)
h2 Ker © 0
h = (hy) 2 Pre-Tr((Pi; q;); (P% Q))
hij 2 C(P;; Pj() Condh) = PiO(i)q(j)O PiOO: Pi+1 Pio
00 _ Q+1 J+1 0
qj B hi+1;j CI?

P1I' P°I Condf)! P[1]

(0;idpo) i=j 0
H (Pre-Tr(C))
Tr(C)
P; P22 Pre-Tr(C)
Pre-Tr Tr
Tr(C)
A
Pre-Tr(B(A)) = B(A)
Tr(B(A)) = K(A)
Tr(S(A)) = B"(A)
i:C! Pre-Tr(C)
H(C)! Tr(C) P [P]
Pre-Tr Tr
F:C! C°
Pre-TrF TrF
F :Pre-Tr(C)! D
F C Pre-Tr(C) FC:
cC! D FC=F i Pre-Tr(FC) = Pre-Tr(F)

Pre-Tr(i) Pre-Tr(FC) = Pre-Tr(F)



X = (Pi;gj) 2 Obj Pre-Tr(C) Pre-TrF (X) =

(F(Pi); F(qg)) h= (h;) Pre-Tr(C) Pre-TrF (h) =
(F (hy)) Pre-TrF
(o7 Pre-TrF
gA=(P|,fu)| B =
(Pio;fijo (gj) 2 Ci j(chb(Pi); ) 22 G
X
cG 1+ (foj Gm On fim)=08ij 22
m
hij 2 Ci j 1(PJ()(P|),| J
X .
chi 1+  (fy hm (1) "hy fin)=g; 8ij 22
Pre-Tr* (C) Pre-Tr(C) Tr*(C) Tr(C)
H (Pre-Tr* (C)) Tr*(C)
ObjC! ObjTr*(C):P! [P]
C
Pre-Tr* (C) = Pre-Tr(C)
Tr(C)
C
X;Y 2 ObjC i>0=) C(X;Y)=0
C=Tr(C) cv °
P=0 i>0c¢C"?®
Pp=0 I<0
CW 0 CW 0
C
Hw HC
C c(c” %e" 9 =
0 gw 0 QW 0 Q
X C

(Pi;fi; i) 0 XwO (Pi;fi; i) 1] Xw1
XW 0 XW 1 Q



XWO XWl

i j] 0 1 i
[ ¢ 1 1 ]
X C
(idp; i 0) X 1 Xwo
(idp,; i 1) XW 10 X
C
X1 xwo
XW 1]l X
W C
HC cw=o
C Hw(X;Y) = HC(X;Y) X;Y 2HC
C
HC
Hw HC OJ
Tr(C)
CW 0 CW 0
HC
N 0 P;Q20hbjC N C(P;Q)
C n(P;Q)=tbC n 1(P;Q)! C nu1(P;Q)! I Co(P;Q)! O
CN(P;Q)
Cn
C Cn(P;Q)i = CN(P;Q)
C Cn
g2 G(P;Q) h2 C(Q;R)
h g i+ ] N i+j < N

i+j= N h g moddrC n 1(P;R) i= N

j=0 g doC n 1(P; Q)
h drC N 1(Q;R)

Cn



C! Cy
tn :C ! Tr(Cyn) Tr(Cy) Cy
Co KP(HC)
m N Cn! Cnm
tnm :Cy ! Gy tm = thm I
HN (P|’flj 2C|NJ+1(P|,PJ),|<
j o T+N+I) (Pi;fi) (P59
g 2CN(P;P); i j i+N ty
Cn(PL[Q) P;Q2 SmPrVar m< N
C n(PL QD N0
HC
to
t
W tst
XWw o xwi X 2 ObjC
E1
J H=TrQ) J°=
Pre-Tr(J)
Tr(F)
F:J! C C = B(A)
A Hq, Tr(F)
Hi C(A)
C 6 B(A)
C=B(A9 A0



Pre-Tr(F) : J°! B(A) G Tr(F):H!

K(A) E
Z A b2Z b
AN Ker(Zb ! Zb+1); Ker(Zb ! Zb+1)
b
b a2z F o,
[P] o(F ([P]))
G = Pre-Tr(F ) : 3%l B(A)
[
X = (Pi;qj) 2 ObjJ° Gp(X)

G(X) Ga;b(x) = Gb(x):Ga l(x)

X = (Pi;q;) 2 ObjJ°= ObjH

S:ES(S)= F(P]) ! H™I(G(X)):

H"I(G(X)) = HI*I(E(X)) X
H
Gu(X) J° X
E. S
Gb(x) El S
X H
G(X) T
S L G
G(X) = iz F(P)
G(X)

L
QiGj(X) = k+1=jil i Fk(Pr)

Gi
M
(DecQ)i(Gj (X)) = Fk(P|) Ker(F b(PI+i)! F b+1(PI+i)):
k+l=j1 j+i+l
TP = S, 0020 5i >0
H™ I (E(X)))



EI(S) n 1

X
H
ff
SmCor J H DMg, DMgm
k
k pt A" n k
X110 Xn p" n
Var SmVar SmPrVar k
P ObjSmCor = SmV ar
SmCor(X;Y)= [,Z u X Y
X
SmCor
Shv(SmCor) SmCor! Ab
DM®" D (Shv(SmCor))
S(X) =
S(X AY S2 SmVar
RC L:KPSmcCor)! DM®'
DMs
DM ef f
DM?® DM
J ObjJ = SmPrVar
SmCor J
Ji(Y;P) SmCor(A " Y;P)
CYP;Y) = SmCor(A ' Y;P) P;Y 2 SmVar
c? [ 1 I x 2Kk _
din:de:CiO! Ci0+l djx(f):f g x ng:A' Iyl A Y
(Xe X i) b (XX XXX g i)
J|(Y,P) \lj F-,Kerdjo - to J|( ; ) !
Jisa (5 ) 1 (D



CAY A ;X AJ) CYAZ;Y)! C%;(Z:X)

CXY; X) C{Y A X A ida |
X;Y;Z 2 SmPrVar; i;j 0
J
Tr(J) HH DMS*
w
H DMS* Hw= 30
J9 Jo = HJ
DM g [P=1[pt] Z@D)I2] Z(1)
DMg,;f Z(1)
DMg,;f
DMgr‘;f Z(1)
DMET( i) DM (i) DM
w DMgr‘;f DMgm
w  DMZ
DMeffw 0 DM sw 0 DMeff
gm gm
DMger]:qu 0
DM&
w DMy
Z(1)[2] [P] [P P
Z(1) DMge,fnfW 0 DMge,;fW 0
DMgn, DMé"’m0 [DMg‘i“nfW °C [ 2] DMg,;fW °C N[ 2i]
. DMgm DMg‘*,fnf 1) = DMg‘*,fnf 1)[2i]
|
O
ff
H DM*S DMg,fnf DMgm DM*®

DM® DM DMgy

Q
DMET  Q DMgn Q



J ObjJ = [P]; P 2 SmPrVar Jo([P1;[Q)) =
DM gy (IPT[Q]) = Chow([P]; [Q])

DM?3 Corr;at
Corr, 4 Z(l)[Z] Corrra
DM
Corr, o Chowe'"
DMgnm Chow

DME  DMgn

DM ef f
DMeff

DM | MM

S 2 DM X 2 SmVar
DM (Mgn(X);S) = H(S)(X) S
Mgm(X) X 2 SmPrVar
DMeff
fCig= ObjChow DM*®" ObjChow
(DM®":fCig)
t Chow
t DM&

DME!f



DMeffW 0
) DMgrfan:O
DMg ¢
Shv(SmCor)
L(X) = SmCor( ;Y)
Y 2 SmVar 0 X
DM &' Xi Xi ! Xin
L ()]
XW 1 XIW 1
Y 2 SmVar i > 0
(Mgm(Y)[iD" 2 DM®Tt 0 (Mgm(Y)[ID" 2
(Mgm(Y)[i) 2 DMt 1 (Mgn(Y)[i)™ © 2 DM W ©
DM ®ff t
t D (Shv(SmCor))
DMl
t DMeff
gm
DM DMgn  DMgnQ
Hum :DMZT L MM
MM t '
X 2 DMge,;f H,'le(X)
X
Hyww:i(X) DM &l



DME!

Huwm H
H
Him (X)
HMM
Hmwm _
Hywm (X)
X
Huwm X
t
k O
k
k 0
DMs
P;Q2 SmPrVar
DMS(Mgm(P);Mgm(Q)[i]) = Corr,«([P]; [Q]) 1=0;0
DMy DMSs
SmPrVar Tr(l)
I
to : DMp ! KP(Corr4)
DMy X 2 ObjDMy,

Hywm (X)

Mgm(x)



Mgm DM&T DMy, DM®
DM D(Shv(SmCor)) Mgy, i
D D (Shv(SmCor))
DMeff!

D D (Shv(SmCor))
D(Shv(SmCor))! D

D (Shv(SmCor))(D (Shv(SmCor))t °;D(Shv(SmCor))' 1) = O:

t t D (Shv(SmCor))
Mgm(DMEH)
DM ([X]) X 2 SmVar
D(OMET (X )
S=1fX 2 ObjD : D(Y;X) = fOg 8Y 2 ObjDMg
S Y = Mg (P)[i]; P 2
SmPrVar; i 2 Z [P] DM, S
D (Shv(SmCor))
D S Ds S

H = f[P]; P2 SmPrVarg Ds DM

S Ds

Htchow = Choweff Hw Chow®''

Wchow
DM
D! Ky(Chow")
X 2 ObjDng"r‘;f
t(X)
Q
D (Shv(SmCor))



b C
C=D
f C t
C! K(Hw)
tn
A
p B 2 Obj & = ObjA (&)X;Y) =
AX5Y)= ZZObjBA(Z;Y) A(X;2))
D C c
w t D ObjD\C"° oObjD\C"?°
D
D HD
w C=D c
Q gw 0 QW 0
C=D C=D ObjC = ObjC=D
H(C=D) 7w C=D
Ciw c=D
X 2 (C=D)" ° Y 2
(C=D)¥ * (C=D)(X;Y) =0
C=D c
(C=D)(X;Y)
fs?t f 2 C(T;Y) T 2 ObjC s 2
C(T;X) Cone@) = Z 2 ObjD
VA ObjD
C(X:Z p=o0 X! z
s 7ZW 0
TO2
ObjC d: 101 T Coned = Z% 1[1] 2 ObjD
O TO1 X zZw 0
fsl=(fd)s®!t C=D To2 Ccw ©
C(T;Y)=0 fd=0

C"0  (C=D)*=°



H(C=D) Hw

C=D
Z 2 C=D"*® ObjC A I
z! zv° z C C=D zv [ 1] 2 c=D" *
C=D(z" [ 1};Z) = 0 Z C=D VA
zv 12 Cc=p"® zv 02 c=p" °
zZv 92 c=p"° VA
Z C=D Z°2 Objc"=°

Hw=HD ! H(C=D)

C!" Ky(HwW)! Ky(Hw=HD) D O
i
g: X!y C=D
C(X1Y)
g fst f 2 C(T:Y) T 2 ObjC
s2 C(T:X) Cones=Z 2 D" ° C(X:Y) C(T:Y)
ObjC=D = ObjC
O
E Hw X
ObjhEi t(X) KE(E)
Ka(E) Kw(HC)
(Ciw)
X 2 ObjtEi X
E t(ObjE)
ObjK (E) t
t(X) 2 ObjK2(E)
t(X) Y 2 ObjK2(E) ObjK2(Hw)
C=rEi
Hw
E
tQ:f‘Ei Y 2 Oijv?,(E) tQ:t‘Ei(Y) =
0 X Y hE |
O
C=D
D X 2 ObjC

t(X) 2 ObjK,(HD) =) X 2 ObjD
t
t(X) 2 ObjK y(HD) N > 0



XIN]  X[NJ* [ 2N] XN] °[ 2NJw ©2
ObjD

t(X) ObjK w(E)
ObjK ;(E)
f
t
f
C D D w
f DF D
! DF! D
DF* ObjDF
X 2 ObjD X 2DFs
M;N 2 DF? DE(N;M) ! D( (N);' (M)
e:DF! CyD) e(DFs  Obj(CP(HwW))
M;N 2 DF*S e KerDF(N;M)! D( (N);! (M))
0
DF ! KyD) ¢€°
X1 gX) T:D! K K
K P(H w)
XO
0
K Kp(H w)



DF
DF(
0) DF( 0) s:DF ! DF
:idDF! S DF(
n)=s"(DF( 0)) DF( n)=s"(DF( 0))
DF( 1) DF( 0) DF( 1) DF( O0) [nzDF( n) =
[ n2zDF( n)=DF

X 2 ObjDF « = 5( s 1x)
X 2 ObjDF( 1) Y 2 ObjDF( 0) DF(X;Y) =
0 DF(Y;s 1X) = DF(sY;X)! DF(Y;X)
X 2 ObjDF
Al X! B A2 ObjDF( 1) B 2 ObjDF( 0)
DF D D DF; ObjD = ObjDF(
0)\ ObjDF( 0)
I
DF! D
D! DF( 0)
D! DF( 0)
( x)
DF(X;Y)=D( X;!Y) X 2 ObjDF( 0) Y 2 ObjDF(
0)
n. DF!
DF( n) .. DF! DF( n)
[ash] ._ a —
are = a Qg =
gr X
d: oX ! 1X[1]
e M 2 ObjDF e(M)
s 2grgM[a] ObjD  ObjDF
s 2 X(s(d)  gez)leE] d°
orft 1 gL g gt
e(s(X)) = &X)
w D DBS = e }(CP(Hw))
grg(X) 2 s?b%=2
M:N 2 DFS DF(N;M)! DF(N:s(M))

DF(N;s*M))! DF(N;s®*(M)) a>0



P=Cond yy : M !

s(M))

DF(N; ) DF(N;s?3(P)[0) =0 a+b O
s?M[ a]2 DF*® DF(N;P[P)=0 b O
grém greN agé m
b6 n mn2Zz M=s"(K) m] N=s"(L) n]
K:L2C"%®° ObjD ObjDF
DE(N;P[0) = D(L[ n;! (. P)[bI)
n>m+1 nP=0
nom P=P I( .P)=1(P)=0
n=m+1 P =s(M) '( nP)=K[ m]
D(N;P[b)) = D(L[ n;K[ m+b)=D(L;K[b+1]))=0 w
]
X;Y 2
ObjDF DF(X;s(Y)) = D(! (X);! (s"Y)) = D(! (X);! (Y)) n
X 2 Dl
joi DW=l DFS
!
X 2DOM  m>0
Xw 0 X 1 DFs
Xwor x 1 DFs
DFs X
M;N 2 DFs
KerDF(N;M)! D( (N);!(M)) =Ker( DF(N;M)! DF(N;s(M))):
(M) 1 1 (s(M)) T
T
t T t Hw
T
C! X! X©°
fC)! eX)! eX?) C(Hw)
T
Tr
K P(H w) Tr K P(H w)
X X0 C
DB* t(C)! t(X)



oré Conea 2 DF*®
XO
T D:w
f D
tn to
Cy X;Y 2 c¥0
Caltn(X);tn(Y)L i) = C(X5Y) 0 i N =0
iN Q[O;N] I Cy
C Q[O;N]
in
QN Q[O;N]
to
C
tn
| :C! D(A) Cw

A

1(C"™°) Do )(A) | tn
D(A) D
t H(C"°) ObjA A
t D

KMHw)! D

D D(A9

A° t D D (A9



f:ct C° c;c?
Ker f
0 f Kerf
MorC
f idy 6Xerf
X 2 ObjC Ker f
X 2 0bjC s2 C(X;X)\ Kerf idx +s
l C
C=Tr"(D)
D I MorC
|0
Pre-Tr* D C%= Tr*(D=I9
X X 2 ObjC
c! c°
H H(l)
C,D
P P
19= pMor(C) H=Tr"(E) E:
D! B(pro p Ab) B(pro p Ab)
p
H(X) X 2 ObjC
piE Tr*(piE)
Fi=Tr*(PE=p"E) Fi
C! Tr*(D=p












