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VLLAmBY#EZEF T EHFKA: EIXvd_GVC
VLLAmBY forward<-array(0,dim=c(GN*G,1))
VLL<-diag(VC)%*%L%* %L
Y 1<-array(rowSums(Y),dim=c(GN,GN))
BY<-t(B%*%Y _1)
AmBY<-Am*BY
for (iin 1:G) {
m=1+(i-1)*N ; n=N+(i-1)*N
s=1+(i-1)*GN ; u=GN+(i-1)*GN
AmBY _1<-array(rowSums(AmBY|[,m:n]),dim=¢(GN,GN))
AmBY 2<-t(AmBY 1)
AmBY_ F<-AmBY 2
for (j in 1:G) {
mm=1+(j-1)*N ; nn=N+(j-1)*N
AmBY_ F[mm:nn,mm:nn|<-0
}
AmBY D<-AmBY 2-AmBY F
VLLAmBY_ 1<-VLL*AmBY_D

/ // / ///// J,// <-as. matrlx(rowSums(VLLAmBY 1)

LAmBY 2[,1]
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UIBE AR B
#E BAGV CA=E 3 51 B E B 2= H
Xvi_ GVC_S<-rowSums(diag(VC)%*%L%*%Am%*%L%*%L%*%diag(rowSums(Yd)))

#EZRGVCAEF=IES) T B E Fr &= H
72 <- Am%*%B%*%B%*%diag(rowSums(Y ) )
zbm <- 72
for (s in 1:G){
m <- 1+( s-1 )*N; n <- N+( s-1 )*N
zbm| m:n,m:n | <-0
}
zbd <- z2 -zbm
Xvi_GVC_D<-rowSums(diag( VC)%*%L%*%rowSums(zbd))
Xvi_GVC_FR<-rowSums(diag( VC)%*%L%* % (rowSums(zbm)))
Xvi GVC_F<-Xvi GVC_FR-Xvi GVC_S

#GVCAET=1E 3N 51 B B br e = i




l- Xvi GVCHRZE

SS SS

Bl 1 B12

SS SS

B21 B22

Brs Brs

_ 11 12

B - BI‘S BI‘S

21 22

ts ts

Bll B12

ts ts

B21 BZZ
rowSums(Y) =

B,
B,
By,
B3,
B,
B,

B B
B, B
B B
Bl;Z B;l

tr tt
B12 Bll
tr tt
B22 B21

t
su
Y
u=s
t

g

t

Y

u=s

t
Sy

BY
B
Bj
B2,

B}, J
B,

L, L, O

L L, 0

S U I

0 0 LT

0O 0 0

0 0 0
rowSums(Y) =

S O O o O

0
0

T
L12

T
L22

0
0

0
0
0

0
Ut

11

tt
L2 1

\
0
G_| 0
0
0
0
0 0
0 0
0 0
0 0
Y' 0
0 Y

tF—— R R+ GVCH B

0 0 0 0 0
Vi 0 0 0 0
0 V. 0 0 0
0 0 VI 0 0
0 0 0 V' 0
0 0 0 0 V

0 0o Yy
0 0 0
0 0 0
0 0 0

0
0
AT
A,
Al
A

P S = H

0
0
A
A,
A
A,

sr
A] 1

sr
A21

tr
All
tr
A21

N
AlZ

Ny
A22

tr
A12
tr
A22




l- Xvi GVCHEZE

BB

BB

By
B;,
By
B3
B
B3

t,2

B
B
B;;
B
By
B>,

2. BiBj

u=s,j=1

t,2

> BIB

u=s,j=1

t,2
ruyus
2, BIBj

u=s,j=I

t,2
ruus
2, ByB;

u=s,j=1

t,2
tupus
2. BiBj

u=s,j=1

t,2
tuus
2, ByB;

u=s,j=1

B,
B;,
B}
B3,
B
B,

H

B, B
By B
B Bj
B;rZ Bgl
B B
By B
t,2

> BB

u=s,j=1

t,2

> BIB

u=s, j=1

t,2
ruyus
2, BB

u=s,j=1

t,2
ruus
2, ByBj;

u=s,j=1

t,2
tupus
2. BiB;

u=s,j=1

t,2
tu us
2. BYBj

u=s,j=1

By, | B
B | Bx
Bj, || By
Bg2 B;SI
Bj, || Bii
Bu \ B3
t,2

> BB
u=s,j=1

t,2

> BB
u=s,j=1

t,2

> BB
u=s,j=1

t,2

2. BIBj
u=s,j=1

t,2

> BB
u=s,j=1

t,2

> BB
u=s,j=1

K_ATIL

Ss st st
B12 Bll B12
Ss ST ST
B22 B21 B22
s T jog
B12 Bll B12
s Jos T
B22 B21 B22
ts tr tr
B12 Bll B12
ts tr tr
B22 B21 B22
t,2
suyur
2. BIB;
u=s,j=1
t,2
su ur
2. B3BY
u=s,j=1

u=s,j=1

rua ur
'sz

t,2
2. B

J

t,2
rupur
2. BiBj
u=s,j=1
t,2
tupyur
2. BiBj
u=s,j=1

t,2
>. B

u=s,j=1

tu pur
2ij2

st
Bll

st
B12

ﬁ)

t,2

suut
2. BB
u=s,j=1

t,2

2. BIB;

u=s, j=1

t,2
ruyut
2, BB},

u=s,j=1

t,2
ruut
2, ByBj,

u=s,j=1

t,2
tuput
2. BiB;

u=s,j=1

t,2
tu put
2. BB

u=s,j=1

VL
ViLy,
0

oS o O

thF—— R IR+ GV CT B

VL,
VL,
0

0
0
0

=3

0

0
VL,
VIL,

0

0

0

0
VL,
VILE,

0

0

P S = H

0

0

0

0
VL,
VoL,

0
0
0

0
ViL,,
VoL,




Xvi GVCiHRZE

BBrowSums(Y) =

BBrowSums(Y) =

H K TR R+REBEGVCEIHHE
/f o |, I l
t,2 t,2 t,2 t,2 t,2 t,2
supus supus supur supur suput suput
Z 1j=jt Z Blij2 Z Blj i Z Blj 2 Z 1ij1 Z Blj 2
u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1
t,2 t,2 t,2 t,2 t,2 t,2
supus suus supur suyur suput supyut
2 BBy 2 BIBR ) BYBy D BYBp D BIBY D BIB; |
u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 Yl O O 0
t,2 t,2 t,2 t,2 t,2 t,2 O YS 0 0
upus ruus rupur rupur ruput ruput 2
Z Blijl Z Blj j2 Z Blijl Z Blij2 Z Blijl Z Blij2 r
u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 O 0 Yl 0
t,2 t,2 t,2 t,2 t,2 t,2 O 0 0 Yr
rupus rupus ruypur rupur ruput rup ut 2
2 BBy 2 BIBZ D BIBY D BIBi D BIBy ) BiBj
u=s,j=1 u=s,j=l1 u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 O 0 O O
t,2 t,2 t,2 t,2 t,2 t,2
BtuBus BtuBuS BluBur BtuBur BtuBut BtuBut O O 0 0
13751 1j7752 1751 157752 ;751 1j7752
u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1
t,2 t,2 t,2 t,2 t,2 t,2
tuus tuyus tupyur tupur tuput tuput
2, BBy 2 BiBp 2 BYBY D ByBi > BYB{ D BiBj
u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 )
t,2 t,2 t,2 t,2 t,2 t,2
SUUSY/S SUPUSY/S supury/r supurysr suputyst suputy st
2 BUBRY! D, BUBRY; D BUBIY, 2 BUBRY] D BiBiY, 2 ByBLY]
u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1
t,2 t,2 t,2 t,2 t,2 t,2
SUUSY/S SUUSY/S supurysr supurysr suputyst suput t
Z B2ij1Y1 Z B2ij2Y2 Z B2ij1Y1 Z BZij2Y2 Z B2ij1Y1 Z BZij2Y2
u=s,j=1 u=s,j=lI u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1

t,2

UQUSY/S
§ momy
u=s,j=1

t,2

TuQUSY /S
Z B2ij1Y1
u=s,j=1

t,2

tupusyss
>, BIBYY|
u=s,j=1

t,2

2. BIBYY!

u=s,j=1

t,2 t,2

UQUSY /S Uy T
2, BIBLY, D BIBY,
u=s, j=1 u=s,j=1 u=s,j=1

t,2 t,2

U USY /S rupuIysr
Z BZJBJ2Y2 Z B2ij1Y1
u=s,j=1

u=s,j=1 u=s,j=1

t,2 t,2
tupus S tupur T
Z B'B%Y; Z BI'BYY,

u=s,j=1 u=s,j=1 u=s,j=1
t,2 t,2
tupusyss tupurysr
Z BZJBJZYZ Z B2ij1 Yl
u=s,j=1 u=s,j=l u=s,j=1

t,2
upQuUry T
2. BIBLY;

t,2
ruutyst
2. BiBiY,

u=s,j=1

t,2
Z B}BLY,;

j
u

t,2
tupurysr
2. BiBEYS

u

t,2
Y. BIBLY,

j

t,2

ruputyst
Z B2JBJ'1Y1
=s,j=1
t,2

tuputyst
> BBy,
=S,j:1

t,2
2. BYBY;

i

u=s,j=1

t,2
ruput t
5 momy:
u=s,j=1

t,2

ruput t
Z B2JBJ2Y2
u=s,j=I1

t,2
tuputyst
>, BIBLY;
u=s,j=1
t,2
tuput t
2. BiBLY,
u=s,j=1

P S = H




l- Xvi GVCHRZE

AmBBrowSums(Y) =

AmBBrowSums(Y) =

i
M Y
0 0 A
Sr
0 0 AJ
s s
All A12 O
s s
21 22 0
Ats AtS Atr
11 12 11
ts ts tr
A21 A22 A21

Z Ask( Z BkuBuSY)

k#s,i=1 u=s,j=1
Z Ask( z BkuBusY )
k#s,i=1 u=s,j=1
k;; 1Ark (u; IBEUB;JISYIS)
Z ( z BkuB )
k=#r,i=1 u=s,j=1
i Al( Z Bi'B}Y,)
k#t,i=1 u=s,j=I1
rzzl Atk( 12,2: BkuBus )
2i
k#t,i=1 u=s,j=1

&
=
=

t,2 t,2
2. BIBiY! . BB}
u=s,j=1 u=s,j=1
t,2 t,2
RN IDIR LA GEDIR AL e
12 11 12 || v=SI= us=s,J=
Asr Ast Ast t,2 s s t,2 s s
022 A?{ Ag u;_lBljBﬂYl u;_lBljBJZYZ
0 r2t1 I212 Z BruBusYs Z BruBusYs
Airz 0 O u=s,j=1 u=s,j=1
tr
A22 0 0 Z BtuBusYs Z BtuBusYs
u=s,j=1 u=s,j=1
t,2J t,2J
> BYBYYT > BYBLY,
u=s,j=1 u=s,j=1
2 2
tz: Aﬂ(( tz BkuBusY) Z Ask( Z BkuBurY
k#s,i=1 u=s,j=1 k#s,i=1 u=s,j=1
Z Ask( Z BkuBusY) Z Ask( Z BkuBurY
k#s,i=1 u=s,j=1 k#s,i=1 u=s,j=1
z Ark( Z BkuBus ) Z Ark( Z BkuBur
k#r,i=1 usll k#r,i=1 uSJl
Z ( Z BkuB ) Z ( Z BkuB
k#r,i=1 u=s,j=1 k#r,i=1 u=s,j=1
r,2 r,2
> AN Z BI'BLYY;) D AN Z BI'BY,
k#t,i=1 u=s,j=1 k#t,i=1 u=s,j=1
Z ( Z BkuB ) Z A ( Z BkuBur
k#t,i=1 u=s,j=1 k#t,i=1 u=s,j=1

H b 7=
4
t,2 t,2 t,2 t,2
ty st t
Sommy S ommv S ommy S osmay
u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1
t,2 t,2 t,2 t,2
supurysr supurysr suputyst suput t
Z BZijlYl Z B2ij2Y2 Z BZijlYl z BZJBJZYZ
u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1
t,2 t,2 t,2 t,2
rupurysr rupurysr ruputyst ru t
Soemy S oEmrv S ommv S BB,
u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1
t,2 t,2
ty st t t
Z BBy, Z BYBLY; > BYBUY, > BYBLY,
u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1
tu 1 t ty st t t t
Z B!!BYY/ Z B!!'BYY,; Z B!!B'Y, Z B!!B}Y,
u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1
t,2 t,2
tupuryr tupurysr tuputyst tupyut t
Sommy S BB > BIBIY S BYBLY,
u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1

it —— R R+ GV C T B

) Z Ask( Z BkuBurYl) tz,2: Als:(( tZ,Z: BkuButh)

k#s,i=1 u=s,j=1
sk
) S ans
k#s,i=1 u=s,j=1

i2 z)

) Z Ark( Z BkuBur )

k#r,i=1 u=s,j=1

) Z ( Z BkuB
k#r,i=1 u=s,j=1

Y') 22: Al Z Bi'BY%Y
k#t,i=1 u=s,j=1

) Z ( Z BkuB
k#t,i=1 u=s,j=1

Y))

Y 5)

Y;)

k#s,i=1 u=s,j=1
t,2 t,2
sk ku ut t
2 a2 i ED
k#s,i=1 u=s,j=1
z Ark( z BkuBut )
k#r,i=1 u=s,j=1
k
> ALY BYBIY)
k#r,i=1 us=s,jd
S ANS ByBIY))
k#t,i=1 u=s,j=1
r,2 t,2
tk ku ut
2. AL( 2, Bi'BiY)

k#t,i=l u=s,j=1

Z Ask( Z BkuButY)

k#s,i=1 u=s,j=1
t,2 t,2
sk ku ut t
2, (2 BY %)
k=#s,i=1 u=s,j=1
kupy ut
S Al S BBV
k#r,i=1 u=s,j=1
t,2 t,2
rk kupu
Z Agi( Z B{"BiY )
k#r,i=1 u=s,j=1
r,2
k
S anCS BB
k#t,i=1 u=s,j=1

1,2

S Ak

k#t,i=1




P S = H

=3

it —— R R+ GV C T B

H

x_ATIb.

l- Xvi GVCHRZE

rowSums(AmBBm )= VLrow$S /\) =

t,2 [ 2 | t,2 [ 2 ]
2 AT X By Z BinYn) 2. AL 2 B Z Bl Y.)
k#s,i=1 | u=s,j=1 h=s,m=1 i k#s,i=1 | u=s,j=1 h=s,m=1 i
t.2 t2 ] t,2 ]
Soar ey vy ) AS“ S By B
k#s,i=1 _u:s,j:1 h=s,m=1 i \/‘15]_15151 Vlslesz O O O 0 k#s,i=1 _u*s ,i=1 h=s,m=1 -
t,2 t,2 ST SS ST SS t,2

Z A Z B Z B?EY:] VL5, VJL, r0rr 0 0 0 Z A" Z Bku( Z B?;Yn}i
k#s,i=1 | u=s,j=1 hsml i 0 O \/VILII \]lrLrlrz O O k#s,i=1 | u=s,j=1 h=s,m=1 |
v T T 0 0 VLT, VLI, 0 0 L2 L L2 T

Ark- Bku Buh Yh 27721 27722 Ark Bku Buh Y

kzl B u;:l (h g g ) 1 0 0 0 0 VltLtltl VltLtltz kiszll . uszjl ! (hg P m)_
r,2 t,2 t,2 7 0 0 0 0 V;Ltgl V;Ltgz r,2 B ]
> AL 2 BEC X BRYD Soar Sy Bavy
k#t,i=1 | u=s,j=1 h=s,m=1 i k#t,i=1 | u=s,j=1 h=s,m=1 |
r,2 t,2 2 t,2 T
2, A% D B Z B}‘f;Yri 2. Anl D B Z B}’L‘lYm)
k=t,i=1 L u=s.j=1 h=s,m=1 i k#t,i=1 | u=s,j=1 h=s,m=1




H

l- Xvi GVCHEZE

\A/LrOWSumS(AmBBm ) =

t,2

VLY D) AT

k#s,i=1

t,2
VL5 DAY

k#s,i=1

t,2
ryIr rk
\[1 Lll Z Ali

k#s,i=1

t,2

VLY, D AR

k#s,i=1

r,2
ty tt tk
\/1 Lll Z Ali

k#t,i=1

| u=s,j=1

S oS mw

| u=s,j=1

| u=s,j=1

| u=s,j=1

| u=s,j=1

S By
§ B S By
Z BkU( Z
$ B S BRYY

ATk A —— B R+EEGVCH B

h=s,m=1 k#s,i=1

) |+ VL, Z A¥

h=s,m=1 k#s,i=1

t,2

7 t,2 t,2
B Y.) |+ VLY, Z AS{ B
+ VLY, Z A‘k{

h=s,m=1 i k#s,i=l1 u=s,j=1 h s,m=1
] t,2 t,2
uh h Iy 1T rk ku uh
B Y:) [+ VL5, D> A% B( Z BILY.
h=s,m=1 i k#s,i=1 u=s,j=1 h=s,m=1

r,2
+V]tLt1t2 Z AY

h=s,m=1 k#t,i=1 | u=s,j=1

=3

h4m1

{ZB@B;*&Y:;

h=s,m=1

IADIA

h=s,m=1

P S = H

Bth )

v
|
-
J

r,2

ViLy D) Aj

k#t,i=1

| u=s,j=1

t,2
2, By

t,2 r,2 t,2
uh ty tt tk ku
Y, BRY,) [+ VL%, > Azi > By(
h=s,m=1 k#t,i=1 | u=s,j=1

5

h=s,m=1

Bth )

jm - m

TR SEB

t R Xt s R H 1 Hp ] ol o R O ER S ) 2

H38 I0EL BT 51 B08 B B 2 -+ e H O A
i R B O B ) 2 B S A AEL AT 5 B0 B B 7




.- h: Xvi_GVC(RIPLVv_GVCHRF)oREEZR_TIL.HRE——RESEH

VLAmBBY#HEZEF ATIL.EFKA: EIXvd_GVC
VLAmBBY forward<-array(0,dim=c(GN*G,1))
VL<-diag(VC)%*%L
Y 1<-array(rowSums(Y),dim=c(GN,GN))
BBY<-t(B%*%B%*%Y 1)
AmBBY<-Am*BBY
for (iin 1:G) {
m=1+(i-1)*N ; n=N+(i-1)*N
s=1+(i-1)*GN ; u=GN+(i-1)*GN
AmBBY _1<-array(rowSums(AmBBY[,m:n]),dim=c(GN,GN))
AmBBY 2<-t(AmBBY 1)
AmBBY_F<-AmBBY 2
for (j in 1:G) {
mm=1+(j-1)*N ; nn=N+(j-1)*N
AmBBY_ F[mm:nn,mm:nn]|<-0
}
AmBBY D<-AmBBY 2-AmBBY F

_
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VL<-diag(VC)%*%L
Y l1<-array(rowSums(Y),dim=c(GN,GN))
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rward]s mBY 2[;1]
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LAmB = 2 £,2 2 t,2 2 £,2 2 t2
er; ( AruBuS) Zer ( AruBuS) Zer ( AruBur) Z Z AruBur) Zer ( Z AruBut Zer ( Z AruBut
i=1 u#r,j=1 i=1 u#r,j=1 i=1 u#r,j=1 i=1 u;tr_] 1 uzgj< u#, j=1
2 r,2 2 r,2 2 r,2 2 r,2
DL ATBD T ABY LY ATBD LD ATBY) ZL“< S ArBy) zm 5 ALBY
i=1 u#t,j=1 i=1 u#t,j=1 i=1 u#t,j=1 u#t,j=1 =1 u#t j=1 u#t,j=1
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VB-L)YSBREEZR AT EFKMRID:  VB<-diag(VC)%*%B
VB_3<-array(0,dim=c(GN,GN))
for (ii in 1:G) {
m=1+N*(ii-1) ; n=N+(ii-1)*N
VB_1<-t(as.matrix(colSums(VB[m:n,))))
VB _2<-matrix(VB_1,nrow=N,ncol=GN,byrow=TRUE)
VB 3[m:n,1:GN]|<-VB_2[1:N,]
}
AmL<-Am%*%L
VBAmL_2<-array(0,dim=c(GN,GN))
VBAmLY_ back<-array(0,dim=c(GN*G,1))
VBAmLY_5<-array(0,dim=c(GN,1))
for (iin 1:G) {
m=1+N*(i-1) ; n=N+(i-1)*N
mm=1+GN*(i-1) ; nn=GN+(i-1)*GN
AmL_1<-t(array(AmL[,m:n],dim=c(GN,GN)))
VBAmL<-VB 3*AmL 1
YY<-as.matrix(rowSums(Y))
YY_1<-matrix(YY[m:n,],nrow=GN,ncol=GN,byrow = FALSE)
VBAmMLY<-VBAmL*YY 1
for (jj in 1:G){
ss=1+N*(jj-1) ; uu=N+(jj-1)*N
VBAmLY 2<-as.matrix(rowSums(VBAmLY[,ss:uu]))
VBAmLY 3<-VBAmLY 2

-----
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colSums(VB[m : n,])* (AmL[,1: 2])"
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ST SI IST SS ST Sr IST SS ST SI IS T SS ST Sr IS T SS s st tsT ss sst tsyss st ts 1 ss s st ts 1 ss
0 0 Vl Bllelejl +V2B212A1ij1 Vl BIZZA2ij1 +V2B222A2ijl Vl Bllelejl +V2B212A1j1"j1 \llsBIZ ZAZijl +V2B22ZA2J'LJ'1
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
STYSI IST SS ST Sr IST SS ST SI IS T SS ST ST IS T SS s St tsT ss s st tsTss t ts 1 ss st S T sS
O O \/lBlleleﬂ +V2B212A1ij2 V1B12ZA2ij2 +V2BZZZA2ij2 VlBllelejZ +V2B2lelej2 \/1513;2 ZAQjLﬂ +VZSB22ZA2ij2
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
rpIr ST SS rpIr ST SS rpIr IS T SS rIr IS T SS rprt tsT ss rprt tsyss ts Tss ts Tss
O O \GBllelejl-l_VzBleAlejl \GBlzzAZijl+V2BZZZA2ijI Vl Bllelejl+V2BZIZA1jIﬁl \]1"312 ZAZjI‘jl +\}2f]£tzz A2j I"jl
_ j=1 j=1 j=l1 j=1 j=1 j=1 j=1 j=1
o 2 2 2 2 2 2 2 2
rIr ST SS rIr ST SS rpIr IS T SS rIT 1S T SS rprt tsy ss rprt tsyss ts Tss rprt ts 1 ss
0 O \llBllelejZ-l_VZBZIZA]ijZ \llBlzzAZijZ-i_VZBZZZAZijZ \/lBllelejZ_'_VZBZlZAIjI‘jZ \IIIHE ZAZJ sz +V2B22 ZAZijZ
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
tptr IST SS tptr IST SS tptr IS T SS tptr IS T SS ttt tsT ss tp tt tsy ss t t ts 1SS tp tt ts 1SS
0 0 Vl BllZAlejl +V2BZIZAlej1 Vl BIZZAZijl +V2B222A2ijl Vl Bllelejl +V2B212A1‘ jl Vl 32 ZAZijl +V2B22 ZAZijl
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
tptr IST SS tptr IST SS tptr IS T SS tptr IS T SS tptt tst ss tptt tsy ss ttt 5 7SS t ts yss
0 0 \IIBII Alej2 +V2B21 AlejZ Vl B12 AZijZ +V2B22 AZijZ Vl Bllelej2+ V2B21 Alej2 Vl B122A2j1’j2 +\/2th2 ZAZJ L’j2 )
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1




FGY GVCH#EE

X ATV E

colSums(VB[m: n,])* (AmL[,1: 2])" * rowSums(Y)[1:2,]=

Y?
v
vs
v
y:

2 2

0 0 VB ALY+ VB3 Y ATLY

1j7j1 1371

j=1 j=1
2 2
S ST ST SS S Sr ST SS
V] BIIZAIijZ + Vszlelejz
j=1 =1

2 2
T T IST SS T T IST SS
Vi BnZAuLﬂ + Vszleule
j=1 j=1
2 2
r 1T IST SS r T IST SS
Vi anAusz + V2B21ZA1ij2

=1 j=1

2 2
VltB;rlZArsLss + VztBtr zArgLss
i=1 j=1

;71 21 1571
2 2
tptr IST SS tptr IST SS
Vl BllelejZ + V2B21ZA1ij2
j=1 j=1

Y Y Y
. Y, Y, Y Y,

Y'Y Y Y Y

1 1 1 1 1
s s s s s
Y2 YZ Y2 Y2 Y2

Yls leS Yls Yls Yls
Y, Y, Y, Y, Y,

2 2

S ST IS SS S ST IS SS
ViB}, Z AZijl +V,B,, Z AZijl
j=1 j=I

2 2
S ST IS 1 SS S Sr IS 1 SS
Vi BIZZAszﬂ + VszzzAszjz
= i=l

2 2
T 1T IS SS T T IS SS
Vl BIZZAZijl + V2B222A2JLJ'1
=1 =1
2 2
T I s SS r T IS SS
Vl B12ZA2ij2 + VZBZZZAZijZ

=1 j=1
2 2
ViBL, D ASLS + V;BL, 3 ASL
=1 =1
2 2

\/1t BIrZ z A;Sj LSjSZ + V2t B t2r2 Z A;Sj szs2

il =1

2

2
syst tsy ss spst tsyss
Vl Bllelejl + V2B2IZA1ijl
j=1 j=1
2 2
sTyst tsy ss sst tsyss
\]] BIIZAIijZ + VZBZI ZAIjIJjZ
j=1 j=1
2 2
rpIt tsy ss t tsy ss
VlBllel' j1+V2rBZIZA1' il
=1 j=1

2 2
roIt tsy ss rt tsyss
VIBIIZAI' j2 +V21B212A1jLi2
j=1 j=1

2 2
V;BﬁZA“L“ + V;B“le{jE;
j=1 =l

;751 2
2 2
tptt tsy ss tptt tsyss
Vl BllelejZ + VZBZIZAle’jZ
j=1 j=1

RX—V(B-L)Y

2 2
V1S H;Z Atzs jszsl + st B;tz ZAtzstS;
j=I

j=1
2 2

t ts T ss sst ts 1 ss

\/18 EZZAZijZ + V2B22 ZAszjz
il =1

2 2
TIt ts 788 T It ts 7 ss
\/1 B12 ZA2ij1 +V2B222A2ijl
j=1 j=1
2 2
rpIt ts 1 ss Tt ts 7ss
\/1 B12 ZA2ij2 +V2 B22Z AZij2

=1 =1

2 2
VB, D AL + VB, Y AL
=1 j=1

2 2
VB, D AN, + VLB, ) A Lj;)
j=1 j=1




FGY GVCHEEZER TI.HHE —V@B-L) Y5 #

colSums(i\/B[m :n,])*(AmL[,1:2])" *rowSums(Y)[1:2,]=

0 0 VISBTrlzzlAﬁszlels + V;B;rl iA{j LSjSlYlS VlsBT;iA;SjLSjSIYIS + VZS B;rZZZZAgstsjlels VISB?I i AI?LS_]'SIYIS + VZS Etlzzl A;j EjleIS VISBTtZ ZZ:A;SjLSjSIYIS + VZS B;tZ ZZ:A;SjLS_]'SlYls
=1 =1 i=1 j=1 =1 i=1 i=1 =1

0 0 VBIYATLLY: + VIBSSATIEY: VBL Y ATLSY: + VB Y ATISY: VBE Y ANLSY: 4 ViBL Y AMLEY: VIBAY ASLSY: 4 VIBL S ASISY;
= = i1 -1 = i=1 =1 i=1

0 0 VBIYATLEY s VBLYATIEY  VBLY ATIEY: + VIBL Y ASIEY,  VBIY ALY + VLY ASIEY:  VIBL Y ASLAY: 4+ VIBL S ASLEY:
=1 =1 i=1 j=1 j=1 i=1 j=1 i=1

00 VBIYATLEY: + VB ATIEY: VBE Y ATLLY: + VIBL S ASLEY: VB Y ASLEY: + VB ASIEY:  VIBL Y ALY 4 VIBL S ASLLY:
= = -1 -1 = -1 = =1

2 2 2 2 2 2 2 2

tptr IST SS S tptr IST SS S tptr IS T SS S tptr IS 7SS S tptt tsT ss S tytt tsy ss S tptt ts 1 ss S tptt ts 1 ss N
0 0 \/1 BllZAlejlYl + V2B21ZA1ijlYl Vl BIZZAZijlYl + VZBZZZ AZijlYl Vl BllelejlYl + V2B21ZA1ijlYl \/1 Blz ZAZijlYl + V2B2ZZA2ij1Yl
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1

2 2 2 2 2 2 2 2
0 0 VBIY ATLLY; +V,BS DY ALY, ViBED ASLLY; +V,BLY ASLYY: VB DY AFLLY, + VB Y ARLYLY,  ViBL D ASLLY;+ V,BL Y ASLYY;
j=1 j=1 j=1 j=1 j=1 j=1

2j~2 2 2j~2
=1 =1 i




l- FGY GVCHARZEER T EHR —VB-L)Y/HE

rowSums((colSums({/B[m :n,])*(AmL[,1:2])" *rowSums(Y)[1:2,]))[[m:n])=

2 2 2 2 2 2 2 2
0 VB Z ALY + V;B3, Z ATLEY! + VB ZA;LS;Y; + VB, ZA SLTYS VUBY ZA SLEY S+ VIBS, Z ALY + VB Z ASLEY; + ViBS, Z ASLEY;
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1

Lt 1yl 151
2 2 2 2 2 2 2 2
STST IST SS s SST IST SS S SST IS T SS S S ST IS T S S st BT SS S s st tsT ss S s st ts 7 ss S s st ts 1 s s
O Vl BIIZAIjLﬂYZ + V2B212A1ij2Y2 + Vl BI2ZA2ij2Y2 + V2B222A2ij2Y2 VISBIIZAI' j2Y2 + VZBZIZAlejZYZ + Vl BI2ZA2ij2Y2 + V2B222A2ij2Y2
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
rpIT IS S8 S rpIT IST SS S rpIT IS T SS S rIT IS 7 SSY/S rprt tsy ss S rprt tsy ss S oIt ts 7 ss S rprt ts 1 ss S
O Vl BIIZAIijIYI + V2BZIZA1ij1Y1 + Vl BIZZA2ij1Y1 + VZBZZZAZijlYl Vl BIIZAlejIYI + V2B212A1ij1Yl + Vl BIZZAZijlYI + V2B2ZZA2ij1Y1
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
rpIr IST SS s roir IST SS s roIr IS T SS S roIr IS T SS S rprt tsT ss S rprt tsT ss s rprt ts 1 s S rprt ts 1 ss S
O \]l BllelejZYZ + V2B212A1ij2Y2 + Vl B12ZA2ij2Y2 + V2B222A2ij2Y2 \[l BllelejZYZ + VZBZIZAlejZYZ + \]l BlZZAZijZYZ + VZBZZZAZjLﬂYZ
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
tptr IST SS S tptr IST SS S tptr IST SSY/S tptr IS T SS S tptt tsy ss S tptt tsy ss S tptt ts 1 ss S tptt ts 7 ss
O VIBIIZAIijlYI + VZBZIZAlejIYI + Vl B12Z AZijlYl + V2B22ZA2ij1Y1 Vl BllelejlYl + VZBZIZAlejIYI + Vl B12ZA2ij1Y1 + VZBZZZAZijIYIS
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1

17j2 2jj2 2jj2 17j2 157732 2j7j2 32

2 2 2 2 2 2 2 2
0 VBl DY ATLLY; + V,BS Y ATLYY; + VB Y ATLYLY + V;BY Y ATLYLYS VB DY ASLLYs + V,BS D APLLY; + VB Y ASLLYS + V,BY D ANEL Y,
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1

BEAERE R E— TR SR — 5 558 =5, 28
=F 5B BRI EHENFIHEMERR




FGY GVCHEEZER TI.HHE —V@B-L) Y5 #

2 2 2

2
\/lsBTrler§Lss Yls + stBszrlergLss Yls + \GSBT;zArS'LSS Yls + stBerZArsLss Yls
i=1

1;7j1 ;71 27741 2751
j=1 j=1 j=1

2 2 2 2
ViBI 2 ATLLY; + ViBy X ATLLY, + VB D ASLLY; +ViBy, 3 ASLLY,

=1 j=1 j=1 =1

1551 21 1551 12 2ji1 2j il

V{B{rlzzlA“L“ Y+ VIBT ZzlA“L“ Y+ V/B" iA“ LY + V;B;;iA“ LyY?

rowSums((colSums(VB[m : n,]) * (AmL[,1: 2])" * owSums(Y)[1:2,])[,m: n])[,2] = - " " 7

V/B| Z ATLLY; + VB, Z ATLYY; + VB, Z ASLSY; + V,BY, Z ASLSY;
le J:; J:l 12:1

VltBirl JZI: A;j szlels + VztBtzrl JZI: A;j szlels + VltBIrz JZI: A;Sj szsl Yls + V;B;rzjz; A;SjLSjlels

2 2 2 2
tptr IST SS S tptr IST SS S tptr IS T SS S tptr IS T S8 S
V|B,, E Aleszz +V,B,, E Aleszz + V|B,, E Aszsz2 +V,B,, E Aszsz2
i=1 i=1 i=1 i=1

dim(rowSums((colSums(%[m n,])*(AmL[,1:2])" *rowSums(Y)[1:2,])[,m:n])[,2]) = ¢(N,G) =
1t 11 2iit 2jit 1ji~2 1j~j2 2ij2 2ii2

2 2 2 2 2 2 2 2
VfBﬁZA“LSs Y+ V;B;‘le“LSS Y+ VfBj;ZA‘S LY + V;B;;ZA‘S LY; VfBj‘IZ ATLYYS + V3B, ZA“L“ Y; + VfB;;ZA‘S L2Y; + VB, ZA“ LY;
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1

2 2 2 2 2 2 2 2
VB Y ATLSY; + VB Y ATLL Y, + VB Y ATLLY! + V;BL Y ATLLY, VB ATLYLY; + V;BS Y ATLYY; + VB D ASLLY; + V,BY, Y ASLYY,
j=1 j=1 j=1 j=1 j=1 j=1

1=l 1=l 2j1 2jj1 1772 1j-j2 i 2j7j2
j=1 j=1
2 2 2 2 2 2 2 2
tptr IST SS S tptr IST SS S tptr IS T S8 S tptr IS T SS S tptr IST SS N tptr IST SS S tptr IS 7 SS S tptr IS T SS S
\/1 Bllelej]Y] + V2B21 ZAlej]Y] + Vl BIZZAZijlYl + V2B2ZZ AszjlYl Vl BIIZAlejZYZ + VZBZI ZAlejZYZ + Vl B12 ZAszjZYZ + V2B22ZA2ij2Y2

J=1 J=1 J=1 =1 =1 =1 =1 =1




l- FGY GVCHARZEER T EHR —VB-L)Y/HE

rowSums(dim(rowSums((colSums({/B[m 0, ) *(AmL[,1:2])" *rowSums(Y)[1:2,])[,m:n])[,2]) = c(N,G)) =

T
2 2 2 2 2 2 2 2
ViBj| Z ALY + VB, Z ALY + VB Z ALY + VB, Z ALY, VB Z ALY, + VB Z ArLLY, + VB Z ALY, + VB, Z ALY,
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
+V/B} Z ALY + VB, Z ATLYY! + V/B], Z ASLNY? + VB, Z ASLNYS +VB] Z ATLLY; + V,BY, Z ATLLY; + VB Z ASLYY; + V,Bj, Z ASLYY, |
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
t t 2 tpt 2 tpt 2 t t a tpt 2 t t a tpt 2 tpt z ||
+V1 BllelejlYl + V2B212A1ij1Y1 + V1 BIZZAZijlYl + Vszzz AZijlYl +V1 anAuszYz + V2B21ZA1ij2Y2 + V1 B122A2JL]'2Y2 + VZBZZZAZij2YZ )
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
rowSums(dim(rowSums((colSums(i\/B[m :n,])* (AmL[,1:2])" * rowSums(Y)[1:2,])[,m:n])[,2]) = ¢(N,G))
t . 2 o 2 t . 2 . 2 t . 2 o 2 t . 2 o 2 Y t,2 . 2 o 2 t,2 . 2 . 2 Y
= Z\G ZBU (Z ATL)Y; + sz Zsz(Z ASL)Y, ZVI B, (Z ASLL)Y; + ZVz ZBZJ-( ATLY)Y; | = Z Vi Bn( ATL)Y; Z V., BL( AJLLY,
k=s j=1 i=1 k=s j=1 i=l1 k=s j=1 i=l1 k=s j=1 i=l1 k=s,m=1 =1 i=1 k=s,m=1 j=l i=l

l

CP &R ¥sEMrE 3
s@Mr@iﬁD*I‘Eﬂlﬁn#ﬁﬁﬂ:S@%Bm EIEPFE—IJF%B@% VBLAmMY back® =
1Z25GVCAFFEIIHAEHIrER e AN 213 -

S e DA R FoA 5 = 3 > (o > v;iB;g(iA;?Lﬁ)Y; 5 v;iBg(iA;jLi;)Y; export™ export“]
IAERERH DB E, BEE#HND 7 7

EsE, 3 HsEI5E H K m

k=s,m=1 j=1 k=s,m=1 j=1




FGY GVCH#EE

K

AT

—

k.

RX—V(B-L)Y

rowSums((colSums({/B[m :n,])*(AmL[,1:2])" *rowSums(Y)[1:2,]))[[m:n])=

0

()

o

()

o

()

1j7j1 1jj1

2 2
VB Y ATLLY! + VB3 Y ATLLY! + VB
i=l j=1

2 2
VB Y ATLLY; + ViB3 Y ATLYY; + VB
j=1 j=1

1j77j2 152

2 2

VBl Y ATLE Y, + ViBE Y ATLEY! + VB Y

1j—j1 1j—jl
=1 =1

2

2
VIBI D ATLLY; + ViBS Y ATLLY; + VB Y
j=1

i1

J

2 2
VB DY ATLYY + V,BS Y ARLYY, + VB
j=1 j=1

2

1j77j52 157752

2
VB! Y ATLYLY; + V,BS Y ALY, + ViBL Y.
j=1

i1

YA
j=1

ZZIA“L“ Y; + V;B;‘zzzlA
i=1 j=1

2j77j52

AI'SALSS

2752

IS .LSS

27791

AI‘S'LSS

2jj1

AI‘S-LSS

2j77j52

2
Y +V:B ;;ZA
j=1

2

Y+ V;B;;Z

=1
2

Y; + V;B;;Z

i1

2 2
Z ASLEY + V,BS, ZA
j=1 j=1

2

Y; + V;B;;z

i1

A rs. LSS Y]S

2jj1

AI’S‘ LSS YZS

27752

rS'LSS YS

271 1

AI’S‘LSS st

27752

1jj1

2 2
IST SS S s st tsT ss S spst tsy ss S S
SLEYS VB DY ATLEY!+ ViBS ) ARLLY! + VB
j=1 j=1

2 2
SLLYs VIBID ALY, + VB3 Y ASLYLY; + VB
i i

25752

172 1552

2

15751 ;751

i=1
2 2

i1 =1
;751 15751
2 2

;7752
j=1 j=1

;77352

2
VB Y ATLLYS + V,BS Y AR Y + VIBL Y ASLLYS + VB D AN, Y,
j=1

2 2
st ts 1 ss S sTYst ts 7 ss S
IZZAZijIYl + V2BZZZA2ij1Y1
j=1 j=1
2 2
st ts 7 ss S s st ts 1 s s
12 ZAZijZYZ + V2B22 ZAZij2Y2
=1 =1
2 2

7l
=1 =1

2
VB DY AFLYY! + V;B Y AFLYY! + ViBL Y ASLLYS + VB Y ALY
j=1

2 2

VB[ Y ALLLY; + ViBS Y ASLYYs + VB, D ASLLY; + V, By, Y ASLYY,

27752
=1 j=1

27752

2 2 2 2
V/B!, ZA“LSS Y + ViBY, ZA‘SLSS Y + VB, ZA;SJ.LS;YIS +V.BY ZA;S].LS;YIS
j=1 j=1 j=1 j=1

2

25752 i 52
j=1




FGY GVCHEEZER TI.HHE —V@B-L) Y5 #

2 2 2 2
STyst tsy ss S syst tsy ss S syst ts 7 ss S sTyst ts 7 ss S
Vl BllelejlYl + VZBZIZAlejIYI + Vl BIZZAZijlYl + V2B22ZA2ijlYl
i=1 i=1 = =
2 2 2 2
sTYst tsy ss S s st tsy ss S s st ts 1 ss S s st ts 1 ss S
Vl BIIZAIjLﬂYZ + V2B2IZA1ij2Y2 + Vl BIZZA2ij2Y2 + V2B22ZA2ij2Y2
j=1 j=1 j=1 j=1

2 2 2 2
V;B;ZA“LSS Y +V; BZ‘IZA‘SLSS Y+ Vfo‘zzAijsjlef + V;B;QZA;LS;Yf
i=1 i=1 = =

1j—1 1j7j1

rowSums((colSums({\/B[m :n,])*(AmL[,1:2])" *rowSums(Y)[1:2,])[,m:n])[,3]=

2 2 2 2
rort tsy ss S oIt tsy ss S rpIrt ts 1 ss S rpIrt ts 7 ss N
Vl BIIZAleJQYZ + VZBZIZAIJ‘LJQYZ + Vl B12ZA2ij2Y2 + V2B2ZZA2ij2Y2
j=1 j=1 j=1 j=1
2 2 2 2
tptt tsy ss S tptt tsy ss S tptt ts 7 ss S ttt ts 7SSy s
\/l BllelejlYl + VZBZIZAIijIYl + Vl B12ZA2ijlYl + VZBZZZ AZijlYl
i=1 i=1 = =

J

2 2 2 2
tptt tsy ss S tptt tsy ss S tptt ts 7 ss S tptt ts 1 ss S
V,B,, E Alesz2 +V,B,, E AU.szY2 + VB, E AZ.szYz +V,B,, E Aszszz
i=1 j=1 i=1 i=1

dim(rowSums((colSums(%[m n,])*(AmL[,1:2])" *rowSums(Y)[1:2,])[,m:n][.3]) = c(N,G)=

1j751 1j7j1

2 2 2 2 2 2 2 2
STyst tsy ss S syst tsy ss S STyst ts 7 ss S sTyst ts 7 ss S sTyst BT ss S syst tsT ss S sTyst ts 1 ss S STyst ts 7 ss S
VB Y ATLLY! + ViBY Y ATLLY! + ViBL Y ASLLY! + VB, Y ALY VEBIY. ATLLY; + ViBY D ALLLY; + ViBE Y ASLYLYs + VB, Y ASLLY;
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1

157751 2 ;751

2 2 2 2 2 2 2 2

rprt tsy ss S rprt tsy ss S rprt ts 7 ss S rprt ts 1 ss rprt tsT ss N rprt tsT ss N rprt ts 1 ss N rprt ts 1 ss S

VBl Y APLLY! + V3B Y AT Y, + ViBEL Y ASLY! + VB Y ALY, VIBI D APLLY; + V,BY D ACLLY; + VIBL Y ASLLY, + ViBSL, Y ASLYLY;
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1

2 2 2 2 2 2 2 2

tptt tsy ss N tptt tsy ss S tptt ts 1 ss S tptt ts 1 ss S tptt tsy ss S tptt tsy ss S tptt ts 7 ss S tptt ts 1 ss S

\/1 BllelejlYl + VZBZIZAlejlYl + Vl BlzzAszj]Y] + VZBZZZ AszjlYl Vl BlleleszZ + V2B21 ZAlejZYZ + Vl BIZZAZijZYZ + V2B22 ZAszszz

j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1




FGY GVCH#EE

12K _A7 L.

RX—V(B-L)Y

rowSums(dim(rowSums((colSums(QB[m 0, ) *(AmL[,1:2])" *rowSums(Y)[1: 2, D[, m:n][,3]) = c(N,G)) =

2 2 2 2 2 2 2 2
VISB?I Z AELS]'SlYls + VZS B;tl ZAELSJ'SIYIS + \flsBitZZ AtZSj LSjSlelS + VZSB;; Z A‘tZSjL’SjslyvlS VISB;tl ZAELSJ'SZYZS + VZS B;tl Z AIjLS]S2YZS + \flsB?tZZA;SjLS]:SZY; + VZS BSZtZ Z A;SjszSZY;
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
rpiIt tsy ss s rpiIt sy ss s rpirt ts 1 ss S rpiIt ts T ssy/s It tsT ss s It ts ss s rpirt ts T ss rpiIt ts 7 ss S
+V1 BllZ;AlejlYl + V2B21Z;A1ij1Y1 + Vl B12Z;A2ij1Y1 + VZBZZZ;AZijIYI +V1 BllzlAlej2Y2 + V2 B2IZ;A1ij2Y2 + Vl B1zzl:A2ij2Y; + V2 B2ZZI:A2ij2Y2
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colSums(VB[m : n,])* (AmL[,3 : 4])"

2 2 2 2 2 2 2 2
VBIY AL - VIBS D ATLY  VIBRY ASLL+VIBRY ATLL 0 0 VBRI AT +VIBIY AT, VB, DALT +VBL AL,
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
S SS Sr 1T S SS Sr T S SS SIr 1T S SS Sr T S st tr 1T S st tr yIr t tr 1T st tr T
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colSums({/B[m :n,])*(AmL[,3:4])" *rowSums(Y)[3:4,] =
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colSums({/B[m :n,])*(AmL[,3:4])" *rowSums(Y)[3:4,]=

2 2 2 2 2 2 2 2

VB ASLLY, + VIBS Y ALY, ViBEY ASLLY, + VIBEY ASLLY, 0 0 VB AILLY + VBLY ALY, ViBLY ALLLY! + ViBL Y ALLLY,
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rowSums((colSums({fB[m :n,])*(AmL[,3:4])" *rowSums(Y)[3:4,])[,m:n]) =
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2 2 2 2
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rowSums((colSums(VB[m : n,]) * (AmL[,3 : 4])" * owSums(Y)[3:4,])[,m:n])[,1]= j;l J2=1 le J:;
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rowSums(dim(rowSums((colSums(QB[m :n,])*(AmL[,3:4])" *rowSums(Y)[3:4,])[,m:n])[,1])=c(N,G)) =

2 2 2 2 2 2 2 2
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rowSums((colSums({/B[m :n,])*(AmL[,3:4])" *rowSums(Y)[3:4,])[,m:n]) =

2 2 2 2 2 2 2 2
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2 2
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2 2 2 2 2 2 2 2
ryors sr' rr r rors srA rr r rprs SryIr r rors sryIr r rprt tryr r rprt 1 t t
Vl BIIZIAI_]L_]ZY2 + V2B21ZA11LJ2Y2 + \/1 B12ZA2ij2Y2 + VZBZZZ AZijZYZ 0 Vl BlleleﬂYZ + V2B212A13L?2Y2r + Verl2ZA2errjr2Y2r + V;BSZZASJLTZY;
= j=1 j=1 j=1 =1 i=1 i=1 j=1
2 2 2 2 2 2 2 2
tpts STy IT r tpts STy IT T tpts STy IT T tpts STy IT r tptt t tptt 1
Vl BllelejlYl + VZBZIZAlejlYl + \/1 B12Z AZijlYl + V2B22 ZAZijlYl 0 \/1 BIIZAIEL?Ier + V2B21 ZAlerl;ler + VltBItZZAgjLI;ler + VZtBtZtZ ZAtZIJLrJrIer
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
tpts SIy IT r tts STy IT r tpts STy IT r tpts STy IT r ty tt tr tptt t t
Vl BlljzlAlejZYZ + V2B21ZIA1ij2Y2 + V1B12ZIA2ij2Y2 + V2B22ZIA2ij2Y2 0 Vl BllZAleY;ZYvZr + VZBZIZAlgLr;ZY; + \/l BIZZAgerJrZY; + VZtBttZZZAgJ IS;Z YZrJ
- i= i= i= =1 j=1 =1 =1
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AT

rowSums((colSums({/B[m :n,])*(AmL[,3:4])" *rowSums(Y)[3:4,])[,m:n])[,3]=

RX—V(B-L)Y

2 2 2

1j— i1 1j7—j1 2jj1

2 2 2
j=1 j=1 j=1

151 2 1551 2j il

2 2

j=1 =1

2 2 2

1j7j1

dim(rowSums((colSums(i\/B[m :n,])* (AmL[,3:4])" * rowSums(Y)[3:4,])[,m:n])[,3]) = ¢(N,G) =

1j— 1 1j— i1

171 151
j=1
2

1j751 1j751

=1

2 2
VB Y ATLLY! + ViBy Y ATLTY! + VB
=1 j=1

2 2
V/B}' ZA“.L” Y, + V,B, Z A'LTY! + VB!
j=1 i

2
VIBL Y ATLLY; + ViBY STASLLY] + ViBL DALY, + ViBLY.
j=1

2 2 2 2 2
Y7+ VB D ASLLYY VIBID ATLLY; + ViBy 3 AGLLY, + VB 3 ASLLY, + Vi3, 3 A
j=1 =1 j=1 j=1 j=1
2 2 2 2 2
LY+ V;BL Y ASLLY, VB[ DY ATLLY, + V;B Y ATLLY, + VB, DY ASLLY, + V,BLY A
j=1 =1 j=1 j=1 j=1
2 2 2 2 2
ASLEY! VIB D AGLLY; + ViB3, 3 ATLLY; + ViBL 3 ASLLY, + V,BY, 3 A
i=1 =1 j=1 j=1 i=1

VB Y ALLLY! + ViBy Y ALLTY! + ViBE Y ATLLY! + VB3, Y
2

VISB;;ZA;L‘;Y; + V;B;‘IZAEL?ZY; + Vfo;ZAgjL?ZYZr +V;BL Y A
j=1
2 2 2 2

V/B}! ZA“L" Y, + V,BY, z ALY + VB, ZA” LY, + VB, Z A
i=1 i=1 = =
2 2

VB Y ATLLY, + V;BS Y ARLLY, + VB D ASLLY; + V,BL Y A
j=1 j=1

V/B}! Z AFLYY! + V,Bj, Z ALT YT + VfB};ZA;er‘;Yf + V;Bgzz

2 2 2 2
tptt tryr r tptt tryIr r tptt tr yr r tptt
\]1 BlleleﬂYZ + VZBZIZAIjLﬂYZ + Vl BIZZAZijZYZ + VZBZZZA
=1 =1 =1 i=1

=1 j=1 j=1 =

=1 j=1 =1 =1

2
tryIr r
AZijlYl
tryIr r
2ij2Y2
tryrr r
2ijlYl
tryrr T
2ij2Y2
2
tr yressr
A2ij1Y1
tr yr r
ZijZYZ
I
tryrr r
2ij2Y2
tryrr r
2ij2Y2
tryor r
Zij2Y2
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rowSums(dim(rowSums((colSums(QB[m :n,])*(AmL[,3:4])" *rowSums(Y)[3:4,])[,m:n])[,3]) =c(N,G)) =

2 2 2 2 2 2 2

2
VfB;ﬁZA}jL‘;Yf + VB ZA{;L‘;Yf + VB, ZAgJijlYf + VB ZA;L‘;Yf VfBj}ZA{jL‘;Yf +V;B;, ZA}jL‘szf + VB, ZA;‘JL‘JTer +V;B. ZA;L‘;Yf
j j=1 j=1 j=1 j=1 j=1 j=1 j=1

2
+V! BﬁZAIJL‘;Yr + V,B} ZA{;L‘;Yf + VB, ZAgerjlYf + V!B ZA;LI;Yf +VfBﬁZA}jL‘]T2Yr +VIB] ZA}TJL‘JTer + VB ZA;L‘;YT +V,B} ZA;L‘;W
j=1
|
2
+V;B;§ZA“L" Y, + V.B! ZA”L‘T Y, + VB! ZAgJL‘;Yf +V.BS Z ASLEY) +V;B{32A;3Lj2Yf +V.B! ZA}jL‘szf + VB! ZA;L;Y; + VZ‘B;‘ZZA;L?ZYZ" U
j=1

1j751 ;7751
=1 j=1 j=1 j=1

rowSums(dim(rowSums((colSums(i\/B[m :n,])* (AmL[,3:4])" *rowSums(Y)[3:4,])[,m:n])[,3])=c(N,G))

T 2 T
[ZvEmEan s S Te | $v e SuTenC anny | <[ 8 v eC Ay 8 v e an |
S =s k

k=s j=1 =s =s,m=1 j=1 i=1 k=s,m=1 =l i=l

- Ker B M E
& LU e 128
rENEZEOHRIRIFA g s
TsEHMIMSEGVCA™ zeappe VBLAmY _back’ =

T30 R HR ¢ ER 3 R - t,z 0 ” 1
DA R B Ath 35 =[] i 38 e ( V;;ZB“ (ZA;{U;)Y; ZBkS (ZASfL‘fz)Yr 0 0 ZB“ (ZA;jLI;)YIf ) V;ZB“ (z ALY, ]
%ﬁ%%& | @?ﬁlt@, E: k=s,m=1 i=1 k=s,m=1 i=1 k=s,m=1 j=1 k=s,m=1 i=1

AR E, FErE
TR B E
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L, L, 0 0 0 0 B} B B} B B Bj 0 0 A} AL AL A]
L, L, 0 0 0 0 B} B B Bj B Bj 0 0 A} A} A A
oo o0 o B By B BL By B AT AR 0 0 AL A
0 0 L L, 0 0 B}, B Bj B Bj B AL AL 0 0 A AL
0 0 0 0 L L B, B B\ B} B Bj ALAL AL A, 00
0 0 0 o0 L L, By By B; B) B; By Ay AL Ay AR 00
VvV.0 0 0 0 03B} By B} B B B.) (VB VB VB VB, VB VBj
0 v, 0 0 0 o0|By By B} B, By, Bj,| |V,B) V]B), VB VB, VB VB
g 0 0 VP 0 0 O pBy By B By By By|_| VB VBL VB VB; VBi VB
0o 0 0 Vv, 0 o0 |By B, B B, B, B,| |V,B} V,B), V/B) VB, VB VB
0 0 0 0 V' 0} B} B, B B, B Bj| |VB} VB VB VB, VB, VB
0 0 0 0 0 V,A\By By Bj B; By B,) (V,B) V,B; V,B) V,Bj V;B) V,B,
Yy 0 YO Y Y Y Y Y
y: 0 Y Y Y Y Y
Y/, 0 Y'Y Y Y Y Y
rowSums(Y) = er rowSums(Y)[5:6,] = 0 rowSums(Y)[5:6,] = Y1‘ Ylt Ylt Ylt Ylt Ylt
2 2 2 2 2 2 2
Yt Yt Yt Yt Yt Yt Yt Yt
1 1 1 1 1 1 1 1
Y, Y, Y, Y%, Y% Y,
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AmL =

0
0
A
A%
Ajl

ts
A21

0
0
AL
A%
A

ts
A22

ST
All

sr
A21

Atr

11

tr
AZl

N
Al 2

sr
A22

tr
AZZ

lesl
L,
0

0
0
0

L,
Ly
0

0
0
0

AT

0
0
L
Lx,
0
0

0
0
L,
L%,
0
0

0
0
0

0
Ut

11

tt
L21

X

oS O O

0
Ut

12

tt
L 22

2

2

_]:

™M~ T

J

M- T

—.

=1
2

Il
—_

A s LSS

171

AI‘S LSS

27731

ts SS
ZAIJLﬂ
j=1

Ats LSS

2751

j

Z

j

NS

—.

DM 1M

2

1

Il
—

AI'S LSS

157752

ArS LSS

2j7732

A ts LSS

;752

AtS LSS

2j7732

— V(B-L)Y7i#

> As

=1

Z A2J jl

2
2AIL,
Z At2rJ LrJrl

=1

> AT

=1

Z A2J 2

2
DAL

ZAIZrJLJZ

=1

rty tt
1JLJ1
j=1
2
ey tt
ZAZJLJI
j=1
0
0

L YA
j
z A2J j2

rty tt
Z AIJLJZ
j=1

2

toytt
Z A2JLJ2
j=1
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2 2 2 2 2 \
DAL DAL DAL DAL, DAL DAL DAL DAL
2 2 2
DAL DAL DA DAL DAL DAL DAL DAL
=1 =1 =1 =1 =1 =1 =1 =1
2 2 2 2 2 2 2
. ey tt ity tt . ity tt ity tt ity tt rty tt ity tt ity tt
AmL[,5:6]= ZAULJ1 ZAULJZ AmL[,5:6]= Z ELL D ARLY, ZlAIJLJ1 ZAULJ2 ZAULJ1 ZAIJLJZ
=1 = j= =1 = j=1 j=1
2 2 2 2 2 2 2
top tt top tt 1ttt Ity tt t tt tt ity tt oy tt
ZAZJLJI ZAZJLﬂ ZAZJLﬂ ZAZJLﬂ ZAZJLJI ZAZJLﬂ ZA2JLJI ZA2JL12
j=1 j=1 j=1 j=1 j=1 j=1 j=1
0 0 0 0 0
0 0 0 0 0 0 0 0 )

2 2 2 2

ZIA;EU; ZAZU}I ZIA;TJLTI ZlA;JLt;1 0 0

5 ) ) 5

DAL, YAILL DAL, MALLL 0 0

J; J; J—21 J;l

AL AL DAL XA 0 0
(AmL[,5:6])" = J; J; J; J;

AL, YA YA, DAL, 00

1—2 J; J—21 J—2

ZAijjl Z:A;L‘jl ZAﬁL‘jl DALLL 00

JZ= J2= J2= J:l

DAL M X

j=1 j=1 j=1 j=1 )

AfLY, ZA;‘JL‘]‘2 0 0 @
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colSums(VB[m : n,])* (AmL[,5: 6])" =

ViB}+ VB3
ViB}+ ViB}
VIBY, + ViB3
VIBf+ VIB3
VI + ViBY,
VI + ViBY,

ViBj: + VB3,
Vi + VB3,
VIB, + VIBE,
VIB, + VIBE,
VIB} + V;BS
VIBj, + V;BS

VIB} + ViB,
ViB + ViBY
VB + VB,
VB + ViB,
VB + ViBY
ViBj + ViBY

ViBS + VB
VB + VB,
VB + VB,
VB + VB,
VB + ViBL,
VBl + VB

ATl HZxK

VB + VB,
VB + ViBY
ViB] + ViB]
Ver?l + VZrB;tl
VltBItl + V2tBt2tl
ViB} + ViB}

VB, +V;B3,
Vi + VB3,
ViBj; +V; B,
Ver;tZ + V;BSZ
VB, + V,B},
VBl +ViBY,

> AL

Ast Ltt

;752

MN H

J:

Ast Ltt

;751

I\

1

j
sty tt
ZAULJZ

ASt Ltt

;751

2
sty tt
Z AIJLJZ

[\S]

™M~ T

——V(B-L)Y5H &

ZAZZLEH

Ast Ltt

2577352

M- T

J:

Ast Ltt

2571

M-

.
I
—_

Ast Ltt

27752

M-

—.
]
—

A st Ltt

257751

M-

—.
]
—

A st Ltt

277752

M-

—.
Il
—

2 AL

AIT Ltt

1j77j2

.
I
—

M-

.
I

1t Ltt

;751

N

—
I
—_

Al‘t Ltt

1577352

M- M

Art Ltt

1j 51

—.
Il
—

ALY

157752

M-

—
]
—

2
ettt
Z]Aszjl
j=
2
ey tt
ZIAZ_]L_]Z
j=
2
ettt
ZlAZ_]LJI
j=
2
ittt
ZA2]L_|2
tt
ZAZJLﬂ
ZA2J 2
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A7k

colSums(VB[m : n,])* (AmL[,5: 6])" =

2 2
VB Y ALY + VB D ATL
=1 j=1

;751 ;731

2 2
S SS sty tt S SS sty tt
ViB), ZAlejZ +V,B;, ZAlejZ

j=1 j=1

2 2
r 1S sty tt r s sty tt
Vl BllZAlejl + VZBZIZAlejl

j=1 j=1

2 2
rpIrs sty tt TS sty tt
\/1 Bll ZAlejZ + VZBZIZAULJQ
=1 j=1

2 2

VB D) ALY + V,BS D ALY

;51 1jj1
j=1
2 2

VBl D ATLY, +V,BS Y ATLY,

1577352
=1

=1

=1

2 2
S SS st tt S SS st tt
V, BlzzAszﬂ +V2B222A T
i=1 j=1

2ji1

2 2
S SS st tt S SS st tt
\% BIZZAZijz + VZBZZZAZijZ

j=1 j=1

2 2

r IS st tt T IS st tt
Vl B12 ZAZijl + Vszz ZAZijl
=1 j=1

2 2
TS sttt rprs sty tt
VB Y ASLY, + V;BS Y ASLS
j=1 j=1

2j77j2

2 2
tpts st 7 tt tpts st 7 tt
Vl B12 Z A2ij1 + Vszz Z A2ij1

=1 =1

2 2
tpts st 7 tt tpts st 7 tt
VB, ZAszjz +V,B,, ZAszjz

j=l1 j=1

2 2

STOST ity tt STOSIr rtytt

Vl Bllelejl + Vszleule
=1 j=1

2 2

S ST ity tt S Sr tytt

V1 BnZA]ijz + Vszlelejz
=1 j=1

2 2
o IT ity tt mIr ety tt
VlBllelejl +V2BZIZA1ij1
=1 j=1
2 2
rIT ey tt rpIr rtytt
Vl BllelejZ + V2B2IZA1ij2
=l j=1
2 2
tptr ey tt tptr ey tt
Vl Bllelejl +V2B212A1ij1
j=1 =

2 2

tptr rty tt tptr iy tt

V1B112A1ij2+V2B212A1' j2
i= j=1

| 5% — V(B-L)YZ &

2 2
VB D AL +VB D A
=1 j=1
2
r toytt
Vls Bsz ZAQ_] sz
j=1
2 2
T OIT toytt TpIT
Vl B12 ZAZj le +V2B22 ZA
=1 j=1
2
toytt
VB, ) AL L
j=1
2
VB Y ALL
j=1

2 2
ty tr rtytt tptr
VlBlzzAz' j2 +V,B,, ZA
=1 j=1

1t Ltt

2ji1

2
+ VB, AL,
j=1

toytt
L

2551

2
+ViB, 2 AL,
j=1

2
PR Y AT
j=1

rtEt

2j7732
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12K _A7 L.

colSums({/B[m :n,])*(AmL[,5:6])" *rowSums(Y)[5:6,] =

2

VB Y A

=

st Ltt

1jj1

2

+V;B3 Y

=

2 2
STDSS sty tt ST SS
\/1 BIIZA]ijZ + VZlezA
j=1 j=1

A St. Ltt

1jj1

ALY

17751

ALY

15752

ALY

1j77j2

2 2
VIBI 2 AL + ViBS D,
j=1 j=1
2 2
VIBL Y ASLY, + VIBL Y
=1 j=1
2 2
VIBL Y ALY + VIBE Y A
=1 j=1
VtBtS 2 AStLtt VtBtS 2
1 llz 1j _]2+ 2 212
j=1 j=1
Y, Y Y Y Y Y
, ., Y, Y, Y
. Ylt Ylt Ylt Ylt Ylt Ylt
, ., , Y, , Y,
Ylt Ylt Ylt Ylt Ylt Ylt
., ., Y, %Y, Y,

st Ltt

1j77j2

st Ltt

157751

2 2
STYSS sty tt ST Ss sty tt
Vl B12ZA2ijl + V2B2ZZA2ij1

j=1 j=1
2 2
ST SS sty tt ST SS sty tt
\]] BIZZAZijZ + VZBZZZAZijZ
j=1 j=1

2 2
rmoIs sty tt IS sty tt
Vl B12ZA2ij1 + V2B2ZZA2ij1
j=1 j=1
2 2
IS sty tt IS sty tt
Vl B122A2ij2 + V2B22ZA2ij2
j=1 j=1

2 2
tpts sty tt tpts sty tt
VanZA L +V2B222AZJLJ.1
j=1 j=1

241
2 2
tpts sty tt tpts sty tt
Vl B12ZA2ij2 + V2B222A2ij2

=1 i1

2 2
ST S ety tt STYSI rtytt
Vl BIIZAlejl + VZBZIZAlj]"jl
j=1 j=1
2 2
ST ST rty tt STYSr rtytt
\/l BllelejZ + VZBZIZAleﬂ
j=1 j=1

j

2 2
VIB], DALY + V;By D ALL
j=1

j=1
2 2

V;BﬁZA{;L‘;z + V;B;ZA;;E;Z
j=1 j=1
2 2

VIBI DAL + ViBS D ATL
j=1 j=1

1j—j1

2 2
VBl Y ALY, + V,BS Y ALL,
j=1 j=1

1552 21

| ZX——V(B-L)Y &

2 2
VI BL Y AL+ V;B5, ) ALLY
j=1 j=1

2 2
VB AL, + ViB, Y AL,
j=1 j=1

2 2
VB, D AL + VB D AL
j=1 j=1
2 2
toytt T ity tt
VlrgTz ZAZJ sz + VerzzZAszjz
i=1 j=1
2 2
VB, D ALLY +V,By, Y ALLS
j=1 j=1

257751 2741

2 2
VB, D ALL, + VB, ) AL
j=I j=1
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colSums(i\/B[m :n,])*(AmL[,5:6])" *rowSums(Y)[5:6,]=

2 2 2 2 2 2 2 2
\GSBTS]ZIZATELW‘ + VSBZiZIATSLtLYf VfBiZZIAZELtLYf + VEBZZZAZZULYJ VfBTEZI',AIELtLYf +V; EZZIZ ALY, VISBTZZIZAZULYE + VSBZZZIAZL%YJ 00
= = = = = F = =
2 2 2 2 2 2 2 2
VIBILAILLY: + VBRI Y AILLY,  VIBLYAILLY, + VIBRY AILLY,  VIBIXAILLY, + VBL D AILLY, VBLYAILLY, + VIBLY ATLLY, 0 0
j= j= = j= = j= j= =
2 2 2 2 2 2 2 2
rprs sty tt t rpIrs sty tt t rprs sty tt t rprs sty tt t rpIr rty tt t rpIr rty tt t rpIr rtoytt t rIT Ittt t
\/lBIIZIAlejlel +V2BZIZIA1ij]Y] \/lBIZZlA2ij1Y1 +V2B222A2ijlYl Vl BIIAZ1 Alej]Yl +V2BZIZI:AIij1Y1 \ilBIZZI:AszjlYl +V2B222A2ijlYl 0 0 |
= = = = = i= = =
2 2 2 2 2 2 2 2
VIBL D ATLLY, + V;BY Y ALLLY,  VIBL D ASLLY, + V;BRL Y ATLLY, VB ALLLY, + V,BS Y ATLYLY, ViBLY ATLLY, + V,BLY ATLLY, 0 0
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
VIBL AN Y] + VIBL S AN Y VB ANLY Y] + VIBLY ASLYY! VIBI Y ATLLY, + VIBL Y ASLLY, VB D ALLYY, + VIBL D ALLLY, 0 0
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1

2 2 2 2 2 2 2 2

tpts sty tt t tpts sty tt t tts sty tt t tyts sty tt t tptr rty tt t ttr rty tt t tptr rty tt t tp tr rty tt t

Vl BllelejZYZ + VZBZIZAleﬂYz Vl BIZZA2ij2Y2 +V2B222A2ij2Y2 \/1 BllelejZYZ + V2B212A1ij2Y2 \/‘1 BlZZAZijZYZ + VZB ZZZAI j2Y2 O OJ
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
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rowSums((colSums({/B[m :n,])*(AmL[,5:6])" *rowSums(Y)[5:6,])[,m:n])=

2 2 2 2 2 2 2 2
ST SS sty tt t ST SS sty tt t ST SS sty tt t S SS sty tt t ST SIr rty tt t Sr ty tt t S Sr t oy tt t SSr Ity tt t
Vl BllZAlejlYl + V2B2IZA1ij1Y1 + Vl B12ZA2ij1Y1 + V2B222A2ij1Yl \/1 BllZAlejlYl + \IZSBMZAlejlYl + Vl B12ZA2ij1Y1 + V2B22ZA2ij1Y1 0
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
ST SS sty tt t ST SS sty tt t ST SS sty tt t S SS sty tt t S ST Ity tt t STYSI ety tt t ST S Ittt t STYSI rt oy tt t
Vl BllelejZYZ + VZBZIZAlejZYZ + Vl BIZZAZijZYZ + VZB 22 ZAZ j2Y2 VlBllelejZYZ + V2B21 ZAlejZYZ + Vl B12 ZAZijZYZ + V2B22ZA2ij2Y2 0
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
rmoIs sty tt t rmoIs sty tt t IS sttt t IS stytt t rIT rty tt t rIT rty tt t rIT ity tt t rIT rt oy tt t
Vl BllZAlejlYl + V2B212A1ijlYl + Vl BIZZAZijlYl + VZBZZZAZijIYl Vl BllelejlYl + V2B2lelej1Y1 + Vl BIZZA2ij1Y1 + V2B22ZA2ij1Y1 0
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1

2 2 2 2 2 2 2 2
oIS sty tt t IS sty tt t IS sty tt t roIs sty tt t TIT rty tt t roIT rty tt t roIT rt oy tt t rIT rtoy tt t
\/l BIIZAlej2Y2 + VZBZIZAlejZYZ + \]] BIZZAZijZYZ + VZBZZZ Aszszz Vl anAleszz + V2B21 ZAIjLﬂYZ + \/1 BlzzAszszZ + VZBZZZAszjZYZ 0
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1

2 2 2 2 2 2 2 2
tpts sty tt t tpts sty tt t tpts sty tt t tpts sty tt t tptr Tty tt t tptr ey tt t tptr Ity tt t tptr Ity tt
Vi B11ZA1ij1Y1 +V2B21ZA1J'L]'1Y1 +V BIZZAZijIYl +VszzzAszjlYl Vi B11ZA1ij1Y1 +V2B21ZA1J'L]'1Y1 +V BIZZAZijlYI 4'\/'2]3222A2]'LJ1Y1t 0
j=I j=I j=I j=I j=I j=I j=I j=I

1552 21 1552 12 2j2 22 2j~2 1552 21 1552 12 2j2 j 52

2 2 2 2 2 2 2 2
VB Y ASLLY, + ViBS D ALLLY, + ViBS Y ATLLY, + VB Y ASLYY,  VIBL D ALLLY, + V,By Y ARLLY, + VIBE D ALLLY, + VB, Y ALTEY, 0
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
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2 2 2 2
STYSS sty tt t ST SS sty tt t ST Ss sty tt t STYSS sttt t
Vl BllelejlYl + V2B21ZA1ij1Y1 + Vl B12ZA2ij1Y1 + V2B222A2ij1Y1
j=1 j=1 j=1 j=1
2 2 2 2
STYSS sty tt t STYSS sty tt t ST SS sty tt t STYSS sty tt t
\/1 Bllelej2Y2 + V2BZIZA1ij2Y2 + Vl B122A2ij2Y2 + VZBZZZAZijZYZ
=1 =1 =1 =1

1jj1

2 2 2 2
VB ATLYYS + VB Y ATLY Y, + VIBE D ALY + ViBY Y ALY
rowSums((colSums(VB[m : n,]) * (AmL[,5 : 6])" * owSums(Y)[5:6,])[,m:n])[,1]= = = = =

2 2 2 2
roIs sty tt t rprs sty tt t rprs sty tt t rprs sty tt t
Vl BlleleﬂYZ + V2B2IZA1ij2Y2 + Vvl BlZZAZijZYZ + VZBZZZAZijZYZ
i=1 i=1 = =
2 2 2 2
tpts sty tt t tpts sty tt t tpts sty tt t tpts sty tt t
Vl BllelejlYl + V2B21ZA1ij1Y1 + Vl BIZZAZijlYl + V2B22Z AZijlYl
i=1 =1 = =1

2 2 2 2

tpts sty tt t tpts sty tt t tpts sty tt t tpts sty tt t

V1 BuZAuLJ‘zYz + V2B21ZA1ij2Y2 + Vl BlzzAszszz + VszzzAszszz
=1 =1 = =

dim(rowSums((colSums(QB[m :n,])*(AmL[,5:6])" *rowSums(Y)[5:6,])[,m:n])[,1]) = ¢(N,G) =
1=t 11 2j-i1 2j il 1j~i2 2j-j2 2j~i2

2 2 2 2 2 2 2 2
VfojZA“L“ Y, + V;BZSIZA“L“ Y, + VfoSZZA“ LYY, + V;B;SZZAS‘ LY, VfoSlZ ALY, + VB, ZA“L“ Y, + Vfo;ZA“ LY, + VB3, ZAS‘ LY,
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1

2 2 2 2 2 2 2 2
VB Y ANLLY + ViBE Y ANLYY + VBL D AYLLY) + V;BE D ASLYY, VBE D ATLYLY, + V,BS D AYLLY, + VB Y ATLYLY, + VB Y AJLYY,
j=1 j=1 j=1 j=1 =1 j=1

1=t i 2jj1 1j7=j2 2jj2 2jj2
=1 j=1
2 2 2 2 2 2 2 2
tpts sty tt t tpts sty tt t tpts sty tt t tpts sty tt t tts sty tt t tpts sty tt t tpts sty tt t tpts sty tt t
Vl BIIZAlejlYl + VZBZIZAlejlel + Vl BIZZA2ij1Y1 + VZBZZZ AZijlYl Vl BllelejZYZ + VZBZIZAlejZYZ + \/1 B12 ZAZijZYZ + VZBZZZAZjLﬂYZ

=1 i1 i1 i1 i1 =1 =1 =1
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rowSums(dim(rowSums((colSums(\AfB[m :n,])*(AmL[,5: 6])" * rowSums(Y)[5:

RX—V(B-L)Y

6,DL.m:n][1)=c(N,G)) =

2 2 2 2 2 2 2 2
VB ASLLY, + VIBE Y ASLLYI + VB ASLL Y+ ViBE Y ASLLY,  VBR L ALY+ ViBS Y ASLLY: + VB Y ASLLYE + ViBS Y ASLYY:
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
+V/BI D ATLLY! + ViBL > ATLL Y + VB Y ALY + VB Y ASLLY! +ViBY ) ATLLY, + ViBS Y ATLLY, + VB Y ATLLY, + ViBG Y AJLLY,
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
VB Y ALY, + VIBE Y ASLLYY + VB Y ASLLY) + VIBEY ASLLYS +VIBEY ASLLYI+ VIBLY ASLLYE+ VBEY ASLL YD+ VIBLY ASLLY]
j=1 j=1 =1 =1 =1 j=1 j=1 j=1
rowSums(dim(rowSums((colSums(i\/B[m :n,])* (AmL[,5:6])" *rowSums(Y)[5:6,])[,m:n])[,1])=c(N,G))
t . 2 . 2 t . 2 < 2 t . 2 y 2 t . 2 . 2 9 t,2 . 2 . 2 t,2 . 2 . 2
= S VEY B ALY, + Y VEY BE ALY, [ YVE O BEAILL Y + Y VEY BE( ALY | =| D VA OBS( AILYYS D VE B
k=s j=1 i=1 k=s j=1 i=l1 k=s j=1 i=l1 k=s j=1 i=1 k=s,m=1 =1 i=1 k=s,m=1 j=l i=l
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rowSums((colSums({/B[m :n,])*(AmL[,5:6])" *rowSums(Y)[5:6,])[,m:n]) =

2 2 2 2 2 2 2 2
ST Ss sty tt t STSs sty tt t ST SS sty tt t ST SS sty tt t SSr Tty tt t ST ety tt t S Sr rt oy tt t ST SI Ittt t
Vl BllZAlejlYl + V2BZIZA1ij1Y1 + Vl BIZZAZijlYl + V2B22ZA2ij1Y1 Vl BllelejlYl + \/25B21ZA1ij1Y1 + Vl B12ZA2ij1Y1 + V2B222A2ijlYl 0
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
ST SS sty tt t STYSS sty tt t ST SS sty tt t ST S sty tt t S ST rty tt t STYSI iy tt t ST SI 1ty tt t STYSI rt oy tt t
Vl BllelejZYZ + V2B212A1ij2Y2 + Vl B122A2ij2Y2 + V2B 22 ZAZ j2Y2 VlBllz Al‘ j2Y2 + V2 B2IZA1ij2Y2 + Vl B12 ZA2ij2Y2 + V2B22 ZAZij2Y2 0
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
rmoIs sty tt t roIs sty tt t IS sty tt t IS sty tt t TIT rty tt t rIT ety tt t TIT Ity tt t TIT rt oy tt t
\/1 BllelejlYl + V2B212A1ij1Yl + Vl BIZZA2ij1Y1 + VZBZZZAZijIYl Vl BllelejlYl + V2B21ZA1ij1Y1 + Vl BIZZAZijIYI + V2B22ZA2ij1Y1 0
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
rprs sty tt t rprs sty tt t rprs sty tt t IS sty tt t rpir rty tt t rpir rty tt t rpiIr rt oy tt t rpIr rt oy tt t
\/1 BllZAlejZYZ + V2B212A1ij2Y2 + Vl BIZZAZijZYZ + V2B222 AZijZYZ Vl BllelejZYZ + V2B2IZA1ij2Y2 + \/1 B12ZA2ij2Y2 + V2B22ZA2ij2Y2 0
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
2 2 2 2 2 2 2 2
tpts sty tt t tpts sty tt t tpts sty tt t tpts sty tt t tptr Tty tt t tptr tt t tptr Ity tt t tptr Ity tt
VlBllelejlYl + V2B2IZA1ij1Y1 + VIBIZZAZijlYI +V2B2ZZA2ij1Y1 Vl BllZAlejlYl +V2B2IZA1ij1Y1 +V1BIZZA2ij1Y1 +V2B222A2ijlYlt 0
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1

152 21 1552 12 2j2 22 2j2 1552 21 1552 12 2j2 j 52

2 2 2 2 2 2 2 2
VB Y ANLLY, + ViBS D ALLLY, + ViBL Y ATLLY, + VB Y ASLYY,  VIBL D ALLLY, + VB Y ARLLY, + VB DY ALLLY, + VB, Y ALY, 0
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1
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2 2 2 2
VB Y ARLLYS + ViBS Y ATLY Y + VB D ALLL Y + ViBY, > ALY,
j=1 j=1 j=1

J 2j1
=1

1j77j52 1j7j52 27752 2752

2 2 2 2
VB Y ALLLY, + ViBS D ALLLY, + ViBE Y ATLYLY, + VB Y ATLYY,
i=1 i=1 = =

1j7j1 1jj1

2 2 2 2
_ VB 2 ATLLY, + ViBg 3 ATLLY, + VIBL Y AGLLY, + ViBy, b ARLLY!
rowSums((colSums(VB[m : n,])* (AmL[,5 : 6])" * rowSums(Y)[5:6,])[,m: n])[,2]= . . A o
VB Y ATLLY, + V;BY Y ALLLY, + VB Y ATLYLY, + V;BL Y ATLYY,
j=1 j=1 j=1 j=1

1j—j2 21 1552 12 272 22 272

1jj1 1j7j1

2 2 2 2
VB Y ATLYY! + VB D ARLL Y] + ViBL Y AS LYY + VB Y ASLYY,
=1 =1 = =1

2 2 2 2

tptr ey tt t tptr ity tt t tptr Ity tt t tptr Ity tt t

Vi BuZAuszYz + V2B21ZA1J'LJ‘2Y2 +V BIZZAZijZYZ + VszzzAszszz
i=1 i=1 j=1 j=1

dim(rowSums((colSums(QB[m :n,])*(AmL[,5:6])" * rowSums(Y)[5:6,])[,m:n])[,2]) = c¢(N,G) =

1551 21 151 12 2jil 2jil 152 2j 2 2j2

2 2 2 2 2 2 2 2
VB Y AFLL Y + ViBS Y ATLL Y + VB D ASLL Y, + ViBY, D ASLYY, VB, AILLY, + ViBY D ALLLY, + ViBE Y ATLYY, + VB Y ATLYY,
j=1 j=1 j=1 j=1 j=1 j=1 j=1 j=1

2 2 2 2 2 2 2 2
V{BﬁZA{‘thLYf + V;B;ZA;EU;IW + V;B;ZA;‘th;mt +V; B;;ZA;J.L;FIY; V;B;;ZA;;U;ZY; + V;B;ZA;‘th;ng + V;B;;ZAgijng + V;B;;ZA;‘ijzY;
=1 j=1 j=1 j=1 j=1 j=1

=1 =1

1j751 1j751

2 2 2 2 2 2 2 2
VB, ZA“L“ Y, + VB!, ZA“L“ Y, + V;B;;ZA;U;Y; + V;B‘;zz ALY VB ZA{;U;ZY; + VB, ZA;j.Lt;ZY; + VB!, ZAgjL‘;zY; + V,BY, ZA;‘J.L‘;ZY;
j=1 j=1 j=1 j=1 j=1 j=1 j=1 =1
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rowSums(dim(rowSums((colSums(%[m :n,])*(AmL[,5:6])" * rowSums(Y)[5:6,])[,m:n])[,2])=c(N,G)) =

15771 157751 157752 157752 27752 2j7752

2
VforlZA”L“ Y, + V3B, ZA”L“ Y, + VB, ZA;JijlYt + V;BS. ZAZL‘J‘lYt B“ZA”Ut Y, + V3B, ZA“L“ Y, + VB ZA“ LY, + ViBS ZA” LY,
=1

2
+V;BﬁZA“L“ Y, + ViB] ZA“L“ Y, + VB ZAZL‘LYt +VIB. ZAgthjlYt +V;B;§ZAﬁL“ Y, + ViB} ZA“L“ Y, + VB ZA“ LY, + V,BS ZA“ Lt Yt
j=1 -1

15741 171 1;7732 1;7732 2j77)2 2j7j2

|
2
+V;B;gZA“L“ Y/, +V,B} ZA“L“ Y, + VB ZA” LYY, +V,B] ZAZJLﬂY‘ +V. BﬁZA“L“ Y, + V,B} ZA”L“ Y, + VB ZA” L,Y, + V,Bj ZA“ L,Y, U

1j 51
=1 j=1 j=1

rowSums(dim(rowSums((colSums(\A/B[m :n,])*(AmL[,5:6])" *rowSums(Y)[5:6,])[,m:n])[,2]) =c(N,G))

T T
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er 2V 0% 0 0 00 0 0 Zt‘,Y“‘ 0 0 0
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i | B D i | Bt B 0 0 0 0
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VBAmM =

0O 0 O
Vi o0 0
0 VI 0
0 0 VI
0O 0 O
0O 0 O
VB ViBj
ViBy VB,
ViB;,  ViBj
ViBy ViBy
ViB ViBj
ViBy ViBj,
t,2
> ViBJAjG
u#s,j=1
t,2
2. ViBIAj
u#s,j=1
t,2
> VIBJA
u#s,j=1
t,2
> VIBIAY
u#s,j=1
t,2

tptu A us
Z VlBlejl
u#s,j=1
t,2

tptu A us
Z V,ByiAj
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0 0) B}
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2. ViBJA}
u#s,j=1
t,2
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B, By By
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ViBy ;B
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r,2
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t,2 t,2 t,2 t,2 1,2 1,2
s Su A US s SU A US s Su A Ur s su A ur s su A ut s su A ut
Vl Z 152 Vl Z 1j77j2 Vl Z 1j =7 \/1 Z 157752 \/1 Z 170 Vvl Z 1j°7j2
u#s,j=1 u#s, j=1 u#r,j=1 u#r,j=1 u#t, j=1 u#t,j=1
t,2 t,2 t,2 t,2 r,2 r,2
s Su A US s Su A US s Su A Ur s Su A ur s su A ut s su A Ut
Vi 2, BIAT Vi QL BIAL Vi D BYAL Vi QL BJAR Vi DL BIAL Vi D BiAj
u#s,j=1 u#s,j=1 uzr,j=1 u#r,j=1 u#t,j=1 u#t,j=1

t,2 t,2 t,2 t,2 1,2 1,2
VY OBIAT VP ) BRAR VX BJAY Vi ) BJAL W X BIAY V) Y BJAY

j j j j i i
5 u#s, j=1 u#s,j=1 uzr,j=1 uzr,j=1 u#t,j=1 u#t,j=1
VBAmM =

t,2 t,2 t,2 t,2 r,2 r,2

T u us T T A us T u ur r Tu A Ur T Tu ut T Su A Ut

V; Z ByiAy V; Z ByAp, V, Z BiA; Y, Z ByAy, V) Z A V) Z 2i 4352
u#s,j=1 u#s, j=1 u=r,j=l1 u#r,j=I u#t,j=l u#t,j=l
t,2 t,2 t,2 t,2 r,2 r,2
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u#s,j=1 u#s,j=1 u#r,j=1 u=r,j=1 u#t,j=1 u#t,j=1

t,2 t,2 t,2
A~

t,2 t,2 t,2 t,2 t,2 1,2 t,2 1,2
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c = X 2 (X R X (X D 2 (X 2 VI BRAD ) VE( X BPAY)
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colSums(\AfBAm)Ler) =

t,2 t,2 t,2 t,2 t,2 t,2 t,2 t,2 t,2 r,2 t,2 r,2
k ku A us k ku A us k ku A ur k ku A ur k ku A ut k ku A ut
Z \/1 z Bij Ajl Z Vl Z Bij Aj2 Z Vi Z Bij Ajl Z Vl Z Bij Aj2 Z \/1( Z Bij Ajl) Z \/‘1 ( Z Bij AjZ)J
k=s,i=1 u#s,j=1 k=s,i=1 u#s,j=1 k=s,i=1 u#r,j=l1 k=s,i=1 u#r,j=1 k=s,i=1 u#t,j=1 k=s,i=1 u#t,j=1
2 2
YLy, Y LY, 0 0 0 0
m=1 m=1
2 2
LY, Y LSLLY, 0 0 0 0
m=1 m=1
2 2
O O Z Lrlrm errnl er Z Lrlrm errnZYZr O O
m=1 m=1
2 2
m=1 m=1
2 2
0 0 0 0 D LY D LLLLY,
m=1 m=1
2 2
0 0 0 0 DL LY D LY,
m=1 m=1
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.. Xyd GVCHRE

K _ATIb.

R —E R+ EGVCE B

A

7 17 SB B FE AT -
t ] 17 s R HY O AP 8] i R R 2
¢ B 2550 1D B3 BB B A 7

—> EBIT S B E S 4

colSums(\AfBAm)LLro/wm )=

colSums(\A/BAm)LLm/wgll\nm(SQ[, 2]=

colSums(VBAm)LLrowSums(Y)[,

2]=| +V/( Z BlIAY ZleLS;ZYS+V ( Z Bl'AY; ZLZmLanZYS

t,2 t,2 t,2 t,2
Z \flk( Z BkuAus )Z lesmLs:ﬂle \flk( Z BkuAus )Z LSZSmLS;IYS
k=s,i=1 u=zs,j=1 = i= u#s, j=1
t,2 t,2 t,2 t,2
\llk( kuAus )Z LISmLS;2YS \/lk( Z kuAus )Z LszSISHZYS
k=s,i=I u#s,j=1 k=s,i=I u#s,j=1
t,2 t,2 t,2
\flk( BkuAur)z leLle + Vik( Z kuAur )Z L2m ml
k=s,i=1 u#r,j=l1 k=s,i=1 u#r,j=l1
t,2 t,2 t,2
Vlk( Bk“A‘“ ZleL‘;er + Z VI ( Z B'Al} ZLsz‘fner
k=s,i=1 u#r, j=I1 k=s,i=1 u#r, j=1
t,2 r,2
Vlk( Z BkuAut)Z LtltmLtrtnlYt Z Vk( Z BkuAu; )Z Lt;mLt:nlYt
k=s,i=I u#t,j=1 k=s,i=1 u#t,j=1
t,2 t,2 r,2
Z ( Z BkuAut)ZLtltmLtrtnzYt Z \/11(( Z BkuAut )Z Lt;mLtItnzYt
k=s,i=1 u#t,j=1 k=s,i=l u#t,j=1

VAOE BADY I Y
u#s,j=lI

t,2 t,2 t,2
( \flk( Z BkuAus Z lesmB;QYs Z

k=s,i=1 u#s,j=1 k=s,i=1

Vls( tz BsuAus ZlesmLsrsnzYs + Vs tz BsuAus Z LszsmLs;les
u#s,j=1 u#s,j=1

u#s,j=I1 u#s, j=1

+V( Z BlIAY ZLsmes;zYs+Vf( tz BAY; ZLSZSmLS;2YS

u#s,j=1

u#s,j=1

)

][] s B HH 0 R R s R 2
e B 5501 T B3 e K A=
PRGBSI 51 B B N B

PAZE — 5N

u & HR T s B B O AR R SRR
B BT R ER T R AR s
BRI, ERIBEA

WIMERIEE SHT: #HAEE

AHRI

HOEZT: uE&EH]
B s ]2
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VBAmLLYZM#Z E K47V B 5 AAR:
VB<-diag(VC)%*%B
VB_3<-array(0,dim=c(GN,GN))
for (ii in 1:G) {
m=1+N*(ii-1) ; n=N+(ii-1)*N
VB_1<-t(as.matrix(colSums(VB[m:n,])))
VB _2<-matrix(VB_1,nrow=N,ncol=GN,byrow=TRUE)
VB 3[m:n,1:GN|<-VB_2[1:N,]
}
AmLL<-Am%*%L%*%L
VBAmLL 2<-array(0,dim=c(GN,GN))
VBAmLLY_ back<-array(0,dim=c(GN*G,1))
VBAmLLY 5<-array(0,dim=c(GN,1))
for (iin 1:G) {
m=1+N*(i-1) ; n=N+(i-1)*N
mm=1+GN*(i-1) ; nn=GN+(i-1)*GN
AmLL_1<-t(array(AmLL[,m:n],dim=c(GN,GN)))
VBAmLL<-VB 3*AmLL 1
YY<-as.matrix(rowSums(Y))
YY_1<-matrix(YY[m:n,],nrow=GN,ncol=GN,byrow = FALSE)
VBAmMLLY<-VBAmLL*YY 1
for (jj in 1:G){
ss=1+N*(jj-1) ; uu=N+(jj-1)*N
VBAmLLY_2<-as.matrix(r0WSums(VBAmLLY[,ss:uu]))
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Z V, (ZB“A“ ZLsmeS;lYS Z V, (ZB“A“ ZLSZSmLS;lYS

k=s,i=1 k=s,i=1 k

Z V, (ZB‘“A“ ZLS;mLS;ZYS =

colSums({/BAm)LLm= Z \/ (Z:BkrArs ZlesmLs;zYs

k=

Vf‘(Zij‘Aj? ZLiSmLSLYS > (ZB‘“AtZ)ZLszs;lYS

= k=s,i=1 k

k=s,i=1
2
3 VALY 3 VI ALY LY,

colSums(VBAm)LLrowSums(Y)[,3] = Z \4 (ZB‘“A“ ZleLS;YS+ Z Vi (ZB“rArZ)Z L Lo Y!

k=s,i=1 k=s,i=1

= i kaAfSZLImU;IYw Z VkB“ArSZLImLSjﬂYS+ Z VkBkrA“ZLZngﬂYS
k=s,i=1 m=1 k=s,i=1 k=s,i=1 k=s,i=1

ZZJ lBerA ZLJmLfnlY + i VB ZA ZLJmLSjﬂYS
k=

m=1 k=s,i=1

colSums(VBAm)LLrowSums(Y)[,4] = Z Vk(ZB‘“ArS ZLSmeS;ZYSJr Z Vk(ZB“A*’; ZLSZSmLS;zYS

k=s,i=1 k=s,i=1

Im™~m2 2m—~m2

2
i VBEARS LIS, Y: +

k=

i= m=1 k=s,i=1 m=1 k=s,i=1 m=1 k=s,i=1 m=1
t,2 2
sS T S8 s kr rs SS T SS s
Z 1 ZAUZLJmLmzY © 3 VB ALY LLLLY;
k= k=s,i=1 j=1 m=1

K ——VBAmMLLY 7 fi#

=1 k=s,i=1 k=s,i

k=s,i=1 k=s,i

0
0
i Z“ijLs;lYs Z VB! ZA ZLSJ;LS;IYS
j=1 m=1 k=s,i=1
22: ZLTmL*;ZY“+ Z VB! ZA ZLS;mLS;zYS
j=1 m=1 k=s,i=1
B‘“Zz:A ZLSJSmLS;IYS Z VB ZA ZLsmeS;lYS
m= k=s,i=1
2

V BktzAtsstjsmLs;2Ys + z V B ZAts ZLstmLs;ZYs

j=1 m=1 k=s,i=1 m=1

LSS YS

Z VBSAY ZLzm .

t,2 t,2 2
Z \/ikB;rArs ZLSS Lss Ys + Z \/ikB;rArs ZLss Lss Ys + tz \/ikBgArs ZLszsmLS;ZYs
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L, L, 0 0 0 0 B} B B) B B} Bj 0 0 A} AL A A
L, L, 0 0 0 0 B} B B Bj B Bj 0 0 A} A} A A
o0 om0 o B0 By B BL B B An An 0 0 AL Al
0 0 L, L, 0 0 B} B B Bj Bj Bj AL AL 0 0 AL A
o 0 0 0 L, L B, B B B, B} Bj ALAL ALCAL, 00
0 0 0 0 L Ly By B By By B; By Ay Ay AL AR 00
vV 0 0 0 0 0By Bj B B; B B} (VB VB, VB) VB, VB VBj
0 V; 0 0 0 0|B5 By B B, B, B,| |V;By V,By V;B} V,B V;B) V;Bj
g 0 0 VP 0 0 O pBy By B By By By|_| VB VBL VB VB; VBi VB
0 0 0 V; 0 0 |B; By B B, B, B,| |V,;B} V,B, V;B V,Bj V;Bj V,Bj
0 0 0 0 V' 0B, B, B, B, B, B,| |VB} VB, VB VB, VB V/Bj
0 0 0 0 0 WV,AB; Bj B; B; By By) \V,By V,By V,By V,B; V,Bj V,Bj
Yy Yy Yy vy vy yyy
Y; Y YR Y YV
rowSums(Y) = Y rowSums(Y)[1:2,]= 0 rowSums(Y)[1:2,]= v v vy
Y 0 Y Y Y Y
y! 0 Y'Y Y Y Y Y
Y! 0 YV Y Y
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2
SS T ss
Z leLml

m=1
2
ss sS
ZLZmLml
m=1

0
LL =

0
0
AT
AS
Al
AS

AmLL =

2

2.

m=1

2
Z s
m=1

2m—~m2

0
0
A
AL,
AS
A,

LSS LSS

Im™~m2

LSS

0

sr
Al 1

Ny
A21

Atr

11

tr
A21

A

i
m=1
2
m=1

ST
A12

ST
A22

tr
A12
tr
A22

0

LIT

LIT

Im—ml

L, L

2m-ml

0

A
A3
A
21
0
0

1TV &
0 0 0
0 0 0
2
> LLL, 0 0
m=1
2
> L, 0 0
m=I
2 2
0 2L L D LLL
m=1 m=1
2 2
0 Z E;m Ltrtnl Z Lt;m E:nZ
m=1 m=1
2 2
Z lesm LS;I Z lesm LSIZZ O
m=] m=1
2 2
Ast Z LZmLml ZLZmLmZ 0
12 m=1 m=1
A;t2 2 r T
A 0 0 > LI L
12 m=1
Al 2
022 0 0 > LL
m=1
0 0 0 0
0 0 0

ZF——VBAmMLLY 7%

0 0
0 0
0 0
0 0
2 2
Z Lfltm LErtnl Z I‘;Eltm Ertn2
m=1 m=1
2 2
Z E;m Ettnl Z E;m LErth
m=1 m=1
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0 0 ZZ: Asr (Z er er Zzl Asr (Z er er Zzl Ast (Z L Et Zzl Ast (Z L Ut
0 0 iA“ QL) iA“ Q. LiL:,) i (Z L, L) i ZL“ L))
j=1 m=1 j=1 m=1 j=1 = j=1 m=1
ZArs (Z Lss Ls;ll) iArS (Z Lss Lss 0 0 iAIJ(ZLﬁ Ltt i 1J(Ztht Ltt 2)
AIIILL = : : 12:1 m=] 12: m=1
ZArs (Z Lss Lss ZArs (Z Lss Lss 0 0 ZAZJ(Z Ut Ltt Z ZJ(ZLtt Ltt
j=1 j=1 j=1 m=1 j=1 m=1
2 2 2 2
ZAts (ZLSS Lss ZAts (Z Lss Lss ZAtr(Z LJmLml) ZAtr(ZLJmLmz) 0 0
=1 j=1 j=1 m=1 j=1
ZAts (Z Lss Lss i (z Lss Lss iAtr (ZL ZAtr (ZL 0 0
j=1 j=1 j=1 m=1 j=1
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AmLL[,1:2]=
0 0
0 0

ZA (ZL 1)

S ALE L)
IVINIERERID HET) HERER

ZA”(ZL L) DAY (ZL nln2)

j=1 j=1

IVIHICRERED MET) oA

8]

[\S]

)

0 0
0022:
0022:
(AmLL[,1:2])" = ;
ooz
ooi
0022:

| |
—_

A

ZA (ZL 1) ZA (ZL ) ZA (ZL L)
= ZLJmLS;Z) ZA (ZL 1)

(ZLJmLsfnl) ZA (ZL 1)
ArS(ZLSS L) ZA“(ZLSS L)
A“(ZLSS L)) ZA“ (ZLSS L))

ArS(ZLss Lssz) ZArS (z Lss Lss

F AT EHHF —VBAMLLY HE

AmLL[,1:2]=
0 0 0 0 0 0
0 0 0 0 0 0
ZA (ZL L) ZA <ZL WLos) ZA (ZL L) ZA (ZL L5,) ZA (ZL L) ZA (SIS

j=1 m=1

ZA“(ZL mLomt) ZA (ZL mLm2) ZA (ZL mLomt) ZA (ZL mLm2) ZA (ZL mLomt) ZA (ZL mLm2)

j=1 m=I m=1 m=1

ZA“(ZL wLo) ZA (Z_L nLo) ZA (ZL wLo) ZA (ZL nLo) ZA (ZL wLo) ZA (ZL nLo)

ZA‘S(ZL L) ZA‘S(ZL wLn2) ZA (ZL L) ZA (ZLmLS;Z) ZA (ZL L) ZA (ZL nLn2)

[\S]

8]

S}

ZA (ZL L)

m=1 =

2 2
AL Z ZLmLsfnz)

m=1

2
Z szsm Lsrsn | )

S
iA‘S(ZLSS L)
>

Z szsm Lsrsn | )

- Ats (ZLSS Lsrsnz)

Ats (Z Lss Lsrsnl)

m=1

Ats (z Lss Lsrsnl)

m=1

S
>
>
A“(ZLSS L)) 221:

m=1

Ats (z Lss Lss

m=1
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colSums(Q/B[m 'n,]) =

l

A

STSS STQSS
V1B11+V2B21
T IS T IS
\/1B11+V2B21
tpts tpts
\/1B11+V2B21

7k,

STQSS ST SS
Vl B12 + V2 B22
T IS T IS
\]1 B12 + V2 B22
tpts tpts
\/1 B12 + VZBZZ

RVBREFERR—TEETME. 8=
TEHENATIG. FRTEHEANTIG

colSums(\A/B[m 'n,])=

Vi + ViB3
ViB}+ ViB3
VIBf,+ VIB}
VIBf+ ViB3
VI + ViB,
VI + ViB,

ViBjs + ViB3
ViBj; + ViB3
VIB}; + ViB3
VIBj; + ViB3
VIB + ViBS
VIB + ViBS

STQSI STQSr
V1B11+V2B21
T IT T IT
\/1B11+V2B21
tptr tptr
V1B11+V2B21

VIB} + ViBY,
ViBj +V;B;,

rIT rIr
Vl Bll + VZ B21
ViBji+V, By,
VIBj,+ ViBY,

tptr tptr
Vl Bll + V2B21

STQSI STQSI
Vl B12 + V2 B22
T IT T DIT
\]1 B12 + VZ B22
tptr tptr
Vl B12 + V2B22

ViB;+V,B,
VB + VB,
rpIr rpIr
Vl B12 + V2B22
rpIr rpir
Vl B12 + VZBZZ
ViBi, + VB,
tptr tptr
Vl B12 + V2B22

F——VBAmMLLY %) &

sst sst
V1B11+V2B21
T It 1t
\/1B11+V2IB21
ttt ttt
\/'1B11+V2B21

s st sst
Vl Bll + V2 B21
sst st
Vl Bll + VZSB21
rprt rprt
Vl Bll + VZ BZ]
rprt rprt
Vl Bll + VZ BZI
ttt ttt
Vl Bll + V2 B21
tott tptt
Vl 1 + V2B21

ViBL + ViB,
Veri; + VZrBIZTZ
VIB}, + ViBL)

VI + VB
VB + VB
VB + VB,
Ver;tZ + VZrB;Z
VIBY + VB,
VIBY + VB,
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colSums(VB[m : n,])* (AmLL[,1: 2])" =

ZA

2

ZL L)

ZA“(ZL L))

ZA
ZA

(Z s Lss

m=1

1S (Z Lss Lss

ZA ZLJ.HL“
ZA“ (ZL L)

ZA (ZL L))
ZA“ (Z L Lv))

ZA ZL L)

ZA“(ZL L))

(5]

ZA (ZL leill)

m=1

ZA‘S(ZL“ L))

j=1

ZA ZL L)
ZA“(ZL L))

V'BS+ViBY, VB +ViB), ViBI+ViBY ViBL+ViBj, VB +ViBj VB +V;Bj) = 1 = 1
VsBss+VsBss VsBss +VSBSS VsBsr+VsBsr VsBsr +VsBsr VsBst +VsBst VsBst +VsBst 2 N “ « rS « « 2 ) “ “ « «

R UTRE VTR & UTRe TR 4 UTRE VTR 4 UIRE VTR« ViR TR 4 R A OIERES ZA <ZLJmL DA} (ZL Lo ZA (ZL Lo
Van +V2B21 VlBlz +Vszz Van +V2B21 VlBlz +Vszz Van +V2B21 VlBlz +Vszz =l m=] =l

rBrs rBrs rBrs rBrs rBrr rBrr rBrr Brr rBrt rBrt rBrt an 2
N S e R v e B e pYSONTATRIDWTHICAERID W) IERERED W) HERER
\/1 Bll + V2B21 \]1 B12 + V2B22 \/1 Bll + V2B21 \]1 B12 + V2B22 \/1 Bll + V2B21 V B12 + V B22 =
VIB)+ViBY VIBL+VIBL VIB{+VIBL V/BL+ViBL V/Bi+ViBY VBl +VBl : ZA S

jm ml

ZA‘S (Z L Lv)
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colSums(VB[m: n,])* (AmLL[,1:2])" =

0 VSB“ZA (ZLJmD;IHVSB;'IZA (ZLJmLS;l) V'B ZA (ZLJmLS;1)+VSB ZA (ZLJmszﬂ) V'B} ZA (ZLJmLS;1)+VZSB ZA (ZLJmLSfm) VB, ZA (ZLJmLSjﬂ)+VSB ZA (ZL L)

m=l m=l m=1 m=1

00 VSB“ZA (ZL L2))+V;B SIZA (ZL L)) VSBT;ZA (ZL L))+ V3B, ZA (ZL L)) ViB}, ZA (ZL L552)+VSB;ZA (ZL L)) VSB§;ZA (ZLJmL552)+VSB ZA (ZL L))

=l m=1 =1 m=1 j=1

00 v;B;ﬁZA (ZLJmLS;l)+V2‘B ZA (ZLJmLSjﬂ) VB, ZA (ZLJInLS;1)+V’B ZA (ZL)mszﬂ) VB, ZA (ZLJmLS;1)+V‘B§12A (ZLJmLS;l) VB, ZA (ZLJmLS;1)+VrB ZA (ZL L)
=1 m=l =l

00 VfB;;ZA (ZLJmD;2)+VrB‘2leA (ZLJmLS;Z) VfB;;ZA (ZLJmLS;Z)+VrBZZZA (ZLJmLS;z) VB, ZA (ZLJInLS;2)+VrB§12A (ZLJmLi;z) VB, ZA (ZLJmLS;2)+VrB ZA (ZL L)

00 \fltBltrl ArS(ZUs Lfl;l)+v BtrlerS(sts Lssl) Vt rZZArs (ZLSS Lssl)+Vt 2ZArs (ZDS Lssl) Vt tletS(sts Lssl)+VtBttleIS(ZUs Lssl) Vt tzzAts (ZLSS Lssl)+Vt 2ZA15 (ZUS DS
=l

00 \/vltBltrl ArS(ZEs inz)+VtBtrlers ZDS Lssz) Vt rzzA stJslansz)+Vt 2ZArs ZUS LSSZ) Vt tlets ZLSS L552)+VtBttlZAts ZUS Dsz) Vt tZZAts ZLSS Lssz)+Vt Ats (ZUS US
=

=l

e}

0 ZZ:VSB“ZA (ZL 1) ZVSB“ZA (ZL 1) ZVSBS‘ZA (ZL 1) ZVSB“ZA (ZL L)
i=l1

00 ZZ:VSB“ZA ZL L)) ZVSB“ZA ZL L) ZVSB“ZA ZL L)) ZVSB“ZA ZL L))
i=1 i=1 i=1

00 iv “ZA“(ZLSS L) ivr ZA (ZLSS L) ZV{ ZA‘S(ZLSS L) iv ZA“(ZLSS L)
i j=1 i i j=1 m=1 i j=1

0 0 ZVB ZA“(ZLSS L) ZVB ZA“(ZL“ L)) ZVB ZA‘S(ZL“ L) ZVB ZA“ (ZLSS L))

=1 j=1

00 ZVJBf;ZA (ZL L) ZVth;ZA (ZL L) Z\/;B;;ZA (ZL L) ZVth;ZA (ZL L)

i=l1 j p -

0 0 ZzlvtB“ZA ZL L) ZVtB“ZA ZL L) ZVt ZA ZL L) VB ZA ZL Eu)
i=1 i=1 =

colSums(VB[m:n,])* (AmLL[,1:2])" =




A

l- Xyd GVCHHEZE

colSums(VB[m : n,])* (AmLL[1: 2])" *rowSums(Y)[1: 2,] =

colSums(VB[m: n,])* (AmLL[,1: 2])" * rowSums(Y)[1: 2,] =

F AT EHHF —VBAMLLY HE

00 ZZ:VsBerA ZLSJSmLSSl) zVsBsrzA ZLSS Lssl) ZVsBstZAts ZLSS Lssl) ZVSBStZAtS ZLSJSmLSS
i=1

m=1 m=l m=l m
ooinsrzA DIERERDIGVENEAERD I WU ERERD N E AEATRI I
m=l 1 1
00 ZV BHZA ZL 1) ZV BlZZA ZL L) ZVB ZA ZL L) ZVB ZA ZLJmL“ :? iz
o o m=1 m=] £ e
Y, Y;
00 SVETAIC L) SVELAL G L) SVETAG L) SVES AL || ¢
o 1 1
Y; Y;

00 ZZ“VtB“ZA (ZLJmLsfnl) ZV‘B”ZA (ZLJmLsfnl) ZV‘B“ZA (ZLJmLSjﬂ) ZV‘B ZA (ZL L) 22
i=1

m=l i=1 m=1 i=1 m=l m=l

00 ivt ZA (ZLJmLS;Z) iV‘B“ZA (ZLJmLS;z) ivtBﬁZA (ZLJmLS;z) th ZA (ZL L)

00 iVSB“ZA ZLJmLS;I)Yf iVSB“ZA ZLJmLS;l)Yf iVSB“ZA ZLJmLS;I)Yf iVSBS‘ZA ZLJmLSjﬂ)Yf
i=1

m=l i=1 i=1 i=1 m=l
00 ZZ:VSB“ZA ZLJmLS;z)Y; ZZ:VSB“ZA ZLJmLS;Z)YZS iVSBS‘ZA ZLJmLS;z)YZS ZleSBS‘ DAL ZLJmLS;z)Yj
i=1 m=l i=1 m=l i=1 m=l] i=1 j=l m=1

2
00 Zvr ZA (ZLJmLS;l)YS ZVr ZA (ZLJmLS;I)YS ZVf ZA (ZLJmLﬁil)YS ZVf ZA (ZLJmLS;I)YS
i=1 =1
2 2
00 ZV‘ ZA (ZL ))Ys ZV‘ ZA (ZL L)Y ZV‘ ZA (ZLJmLS;Z)Y; ZV‘ ZA (ZL ' )YS
m=l i=1 m=l i=1 j=l m=l i=1 =l m=l

00 ZVB ZA (ZL )Y th ZA (ZL L)Y ZVB ZA (ZL L)Y ZVB ZA (ZL YS!

00 ZZ“VtB‘rZA (ZLJmLi;Z)Y; inB“ZA (ZLJmLS;Z)YZS ZZ“VtB‘tZA (ZLJmLS;lz)YZS Zz“vtB“ ZA (ZLJmLS;Z)YZS
i=l

m=l i=1 i=1 i=l m=l

YIS YIS les YS

VYV Y

YY) Y Y,
,V,YY,
Y Y Y Y,
YV YV Y]
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rowSums((colSums(VB[m : n,])* (AmLL[,1: 2])" *rowSums(Y)[1:2,])[,m:n])=
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rowSums((colSums({/B[m :n,])*(AmLL[,1:2])" *rowSums(Y)[1:2,][,m:n])[,2]=
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rowSums(dim(rowSums((colSums(i\/B[m :n, ) *(AmLL[,1: 2])" *rowSums(Y)[1:2,])[,m:n])[,2]) = c(N,G))
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rowSums(dim(rowSums((colSums(i\/B[m :n,])*(AmLL[,1:2])" *rowSums(Y)[1:2,])[,m:n])[,3]) = ¢(N,G))
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AmLL[,3:4]= AmLL[,3:4]=
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colSums(VB[m : n,])* (AmLL[,3 : 4]) =
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colSurns({\/B[m :n,])*(AmLL[,3: 4])" *rowSums(Y)[3:4,] =
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rowSums((colSums(\A/'B[m :n,])*(AmLL[,3:4])" *rowSums(Y)[3:4,])[,m:n]) =
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VBB<-diag(VC)%*%B%*%B

VBB_3<-array(0,dim=c(GN,GN))

for (ii in 1:G) {
m=1+N*(ii-1) ; n=N+(ii-1)*N
VBB_1<-t(as.matrix(colSums(VBB[m:n,])))
VBB_2<-matrix(VBB_1,nrow=N,ncol=GN,byrow=TRUE)
VBB _3[m:n,1:GN]<-VBB_2[1:N,]

}

AmL<-Am%*%L

VBBAmL _2<-array(0,dim=c(GN,GN))

VBBAmLY_back<-array(0,dim=c(GN*G,1))

VBBAmLY_ 5<-array(0,dim=c(GN,1))

for (iin 1:G) {
m=1+N*(i-1) ; n=N+(i-1)*N
mm=1+GN*(i-1) ; nn=GN+(i-1)*GN
AmL_1<-t(array(AmL[,m:n],dim=c(GN,GN)))
VBBAmL<-VBB _3*AmL 1
YY<-as.matrix(rowSums(Y))
YY_1<-matrix(YY[m:n,],nrow=GN,ncol=GN,byrow = FALSE)
VBBAmLY<-VBBAmL*YY 1
for (jj in 1:G){

ss=1+N*(jj-1) ; uu=N+(jj-1)*N

VBBAmLY_Z<-as.matrix(rowSums(VBBAmLY[,ss:uu]))
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V2 Z BZJBﬂ VZ z szBjZ V2 Z B2JBJ1 V2 Z szBﬂ V2 Z szle VZ z szsz
u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1
t.2 t2 t,2 t,2 t,2 t.2
t tupus t tupus t tupur t tupur t tuput t tuput
Vl Z Blijl Vl Z BIJBJZ Vl Z 1)1 Vl Z Blij2 Vl Z 1= \/1 Z 1j77j2
u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=I u=s,j=1
t,2 t,2 t,2 t,2 t,2 t,2
t tupus t tupus t tupur t tupur t tuput t tuput
v, 2 BuBY OV, 2L BBL OV DL BBV ) ByBR V, )L BBV, ) BiBj
u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1 u=s,j=1
colSums(VBB[m:n,])=
t,2 t,2 t,2 t,2 t,2 t,2 t,2 t,2 t,2 t,2 t,2 t,2
S su us S us S su us S su us S su ur S su ur S su ur S su T S su ut S ut S su ut S su ut
ViDL BEBT 4V D BB VD BB+, > BB VY X BB 4V X BYBY VY X BiBR+V; ) BYB Vi X BB+ VS > BYBY Vi ) BUBL+V; ) ByB
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