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Differential symmetry breaking operators of O(n, 1) for
differential forms

ooooo (oooo)

O O

0000000000000 0000000000000000 (differential sym-
metry breaking operator) D77 : £(S") — £1(S* )y DO DO0DODODO0OO0DOOO
000d0OOoooOoOoD. 000,000 FmethodODOOOOOODOODOODQOODO.
0000000000000 000 (000O0OO0IPMU) 00O Michael Pevzner O
(00000 (0000) 00000000000 (150000.

1. 0

gobooboooboboogoooboooooboboogooboooLDUo. Xoboboooob,Yy
0X0000ooooooooO,G@ cGoooo0y cXo0ooooooooooooo
0. 000V—-X,W—-YOOOooovV,wWoooooooooG-,G-000 X,Yooo
O0oooOg, CeX,V),C*Yywiov—-X,W-YUOOoOoooooooooooooo
0.0000,C®°X,V)O00C*y,w)oouoooooT: C®X,V) - C>Yy, WO G oo
O0000000000000000000DO0O (symmetry breaking operator) D0 0. 0000
O000000000000000000000000D0OO0OO (differential symmetry breaking
operator) 0 OO ([11,20,22]). 00,000000 X,YOOOOoOoOooooooooooo
O00oO0o0oOooe0bODb0ODOeODOODODOO.

0000, 000,0b000b00000bO00o0bOoo0bO0obOoOobOOobObOooDoOoDOooD
00 (cf. [4,8,9,26]), 0000000000000 0O0O0O0O0O0OO0O0O0O (F-method)O
OO0oooOo201003000 ([19,p.1799)00)0000000O0. OO, 00000000
O00000,000000 ((12,18))00000000,0000000@rsted, Speh, Clerc,
Pevzner, Mollers, Somberg, Soucek, Juhl, Fischmann, 0000000000000 0O00OOO
000000000000 (cf 2,5, 10, 11, 14, 15, 17, 19, 20, 21, 22, 23, 24)).

oooo,o000 (G,G¢,v,Ww)Od

(G.G",V,W) = (O(n+1,1),0(n,1), \'(C"), N (C"7)) (n = 3)

0000000000000 0O0000000, 0000000000 DOOoooOn ([15). O
0,000000002160000000000000000,000000000020 ([16)).
O00000000000000000000000O [16|000,0000000000000
OO00O0oO0DOO0O0DO0o0o0O000oOb0. OO0 0O0bO00bOo0oDO0o0O0d F-methodO O
gboooobooobboo.

2.000

0000000000000U000oOoooUOoD. (X,g)DoooooUoOooo, G = Conf(X)
0OXO0Oooooooo. bob0Db, GO0 o0 XODOUOODhOoOoood, ¢000 metric
tensor g0 000000000000 0O0O0O0O. O00O00,000000QeC®(GxX)
(conformal factor) OO0 OO0, 0000000.

o) = Up,2)%0: (9 € G,z € X).
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000GOO0O0000000,:i000000000000 &(X) (0<i<dmX)O0000
0. 00000 conformal factor Q000 0000000000000.000GO X000
000000000000000000000,ueC,6eZ/2Z200000000000

o ()a = or(p)’ Q™! Ve, (p€G)

DDDDDD.DDDDDDDGDDDDD(wfj)d,é’i(X))DDDDDDDDDDDDDD,D
000 &(X),, 00000DO00DO.
000@EO0000000,X000000Y0O00OO

G :=Conf(X;Y)={peG:p(Y)=Y}

0000.0000,G¢0Y00000000000000,000000Y00;00000
0000000&(Y)(0<;j<dmY)00GO00000wY) (veCeeZ/22)00000
00000. 000000 (wi),&(Y)) 0&(Y),.000000000.

000000 G000 wl}e, 200000000000 D9 £(X) - &(Y)0000
D00000000000000000000. (000,e%|le06000=% 060000
ooooo.) DDDDDDDDDDDDDDDDDHJDD’DDDDDiffG,(gi(’X)u,(;,sf(Y)v,E)
ooo.

O00o0ooOoopoooooOoOoA, BOODOO.

00 A.000000000O0000000O0O0O0O00000 (4,4,u,v,6,e) 00000000
000. 000 Differ (E4(X)us,&9(Y)we) 00ODODOODODO.

00 B. Differ (£4(X)us,E(Y)ye) 00OO00O0O00O0OO.

000,X=Y,G=G'00000,i==000000000000000 ([18]), Paneitz
OO0 ([25), GIMSOOO (7)) 0000O000O0. O0j=i+1,j=i-1000000
00000000000000000d=dyx,000d*=d%000000.

00000000000X£YOO00O0O,j=4,j=4—100000000000,00
00 XO0O0YOOOODOO Resty 0000000000000000 Resty oty (x) 00
0000.000,000.;wy0(YDDDOD100)0000000000000000.0
00 (X,Y)=(S" 8" ), i=;j=000000,Juhl000(9)0000000.

000000000000 D E(X) —&/(Y), 0000, 000000 ole, i
00000000000 P 0000000000000000,000000000000
0000 (X,Y)=(S", ") OUOOOODOOOO0O0000000000000. 00000

[16)00, 0000000000000 A,BOOOOO,00000000000000ODOO.
gboobboobuoobboobuoobooobooboon.

. 00u0g00obooouoan

00000000000. 00 G =Conf(X;Y)0O(n,1)000000000O0O0OOOS00
gooooo.

00 1. (15, Thm 1.1)) n >300,0<i<n, 0<j<n—-1,uveC, e z/22z000.
0oooo, (,j,u,0,6600000030000000000.

(i) Diffo(n,1)(E°(S™)u,5, E7(S™1)vc) # {0}
(ii) dimc DiﬁO(n,l)(gi(Sn)u,éa gj(Sn_l)v,s) =1

(i) je{i—2i—1,4,i+1}U{n—i+1ln—in—i—1n—i—2},
(u,v,6,¢): 00000000000000000.



i) 00 000000000000 00O0OC0OODO120000000000.
Case (I). j=i—2,2<i<n-1, (u,v) =(n—2i,n—2i+3), § = =1 mod 2.
Case (I'). (i,j)=(n,n—2),ue —n—N,v=3—-n,d=e=u+n+1mod 2.
Case (II). j=i—1,1<i<n,v—u€eNy, d = =v—umod 2.

Case (IIN). j =i, 0<i<n—1l,v—ueN, d=e=v—umod 2.
Case (IV). j=i+1,1<i<n—-2, (u,v) =(0,0), § = =0 mod 2.
Case (IV'). (4,7) = (0,1), u € =N, v =0, § =& = umod 2.

Case (xI). j=n—i+1,2<i<n—1l,u=n—-2i,v=0,0 =1, =0mod 2.

Case (xI'). (i,5) = (n,1),ue —n—N,v=0,0=e+1=u+n+1mod 2.

Case (xII). j=n—i,1<i<n,v—u+n—-2ieN,d=c+1=v—u+n+1mod2.

Case (#III). j =n—-i—-1,0<i<n—-l,v—u+n—-2i—-1eN d=ec+1=
v—u+n+1mod 2.

Case (xIV). j=n—i—2,1<i<n-—2, (u,v) =(0,2i —n+3),d =0, e =1mod 2.
Case (xIV'). (4,j) = (0,n —2),u € —N,v=3—-n,§ =e+ 1 =wumod 2.
go0o,00d0ubbbooooobobuogdy=+—10007=¢+10000000000O
0.(0000000000000o00o,000000U000DUoOoULooOn.) oo
ii=n—i, ji=n—j—1, d:=u+2i—n, 0:=v+2j—n+1,6=86+1, E=c+1mod?2
0000,00000000,00 (4,4, u,v,8,) — (1,5,4,9,0,&) O
1) <= (1IV), (I) <= 1V, (1) < (1) (3.1)
0000000,0000 (4, 4,u,0,0,¢) — (3,7, u,7,8,&) 0
(P) «—= (+P) (P =1 T, 1L IIL IV, IV') (3.2)

0D0000000. 00 («)-(+[V)00000000000000000000000 0
()—~(IvV)000000000000000000.

4. 00 00000oobo0ooon

00 BOOOOOODD0DO0000000 (X,Y)~ (RY,R-HO0000. 00 (3.2)00
j=i-2,i—1,,i+10000000000000.
0000 j=i—1,s00000000.00 C4(¢)0 a0 0 Gegenbaner 00000,

=~ z

%(%)

a \/g
O000200y,20000«000000000. 0000000 y0 —Age-10, 20
00000000000000000000D,000. 0000,

~ 0
DM = Ia K _A n—1, .
= (1,8 (-5 )

0000, Db000Dwe C, e e NOOO, OOODODOOODODOO D’_”l E(R™) —

wle

(LC)(y.2) ==y

thn



ECLRY), D (R — E(R) DOO0OOOO.

D=l = Resty,—g 0 o
’ o

Ty Oxn

)
1
<—D§+§andﬁ§nL —v(u, Q)Dgi_%din + §(u + 2 — n)nga) ,
o 1 1
Df;;” := Resty,,—o 0 (Dgf;andﬁEn —y(u— 2 a)Dg_lanL% + i(u + a)Dﬁ) }

000, p=u+i—3(n—-1),y(wa):=1(a: 00), p+% (a: 00)000.
0000000,000 () «— (I)0D0000000000 ((3.1)), 000 D0

Dya' = (=1)" gnm 0 DTG 0 (smn)

000000.000,000+x 0000000000 #x:&(X)—&E4(X)000.
00000000000 D!, DiatOgeneric0000000000000000, 00
000000000000000000000000000000000.

00 2. ([15, Prop. 1.4)) u € C,a e NODODO.
()1 <i<n0O000,D;"'=00000000000000 (u,a) = (n— 2i,0),

(u,i) = (—n —a,n)000.
(2) 0<i<n—-10000,D;;'=00000000000000 (u,a) = (0,0), (u,i) =
(—a,0)000.
000,00000 (h,e,w)0J0000000000 D!, D'000000000O0
oooo.

Restz, =g © L%, a=0; Restz, —o, a=0;
~Ni—i—1 ut 4L . i . u—n=t )
Dyo " =4qResty,—00Ds 2 oL o, i=mn; Do = Resty,—goDy 2, i=0;
Tn
Di—i-1 oooo, Dia's oooo.

gobooooooooooo.

00 38 (j =i—1,i). ([15, Thms. 1.5, 1.6]) 1 < i < w000, 00 (u,v) € C2000
(6,6) € (Z/22)*000v—ueN,, d=e=v—umod20000000.

() oooooD:’, ...0,R*"0000000000000 S$"0000000000, O

u,V—uU—1i+J ) )
00000 O(n,1)-000 E(S™)us — E3(S" 1), 00000.
(2) (S s00 &9(S" 1), . 000000((,1)-000000000 (1)00DDO000O
0D,,,;,000000000000.
00j=i+1,—20000000. 00000, =4-1,i0000000000000
00000000000000. 00, =44+10000,0000000 D &(R") —
EFYR-HOoOooOoooOoO.

52:;“’1 := Resty, —0 oDﬁ;nT_l o dgn.
000,e=1-v00,000000 (IV)00OO00D0wu=0(1<i<n-2),000 (IV)0OO
D0we-N(i=00000000.00,D5;", D)=L, 00000 Dy = Resty,—oodpn,
D)), =dgnaoDIZ0, 000000,

000 j=¢—20000,0000000 D22 &(RY) — &R0

Ni—yi—2 ut 3 «
D,o “:=Resty,=00D_, .7 50 Lo o dgn
n



D0000. 000,j=i+10000000e=1+n-2%—-«w00,000000 (I)O
O000u=n—-2i (2<i<n-1),000 (NODOOOwue€ {-n,-—n—1,-n—-2,..}
(i=n)0000000.00,D702 D22 00000 Db ? = Resty,—00t_o 0 dn,

n—2i,1> “1—-n—a,a n—2i,1 Ben
Dy 2 =—di, oDyl 000000.00;=44—1000000,
DiZhi = (1" Nagaa 0 DgT T T o (sgn) Y, () = (IV))
Dron? = (=1)" L igao1 0 DITL, 0 (3pe) 7, (1) = (IV)
goooo.

j=i—-24i+10000,000 (), ), IAV),IV)0O00OO0D0D0D000000000,00
300000000000 ([15, Thms. 1.7, 1.8]).

5. 0000000000 I(5,\),
00 1500 (X,Y) =(S*, s 1H)0OO,00A,B(0000)0000000000,00
0000,00000 (000)00000000,000000000 (F-method) 0000
0000000000, 0000000000000000,00000000 (2%,&(X))
D0000D0000D0000O0IG,\),0000000000000. ’
00000G =0(n+1,1)00,P=MAN,0GODOODODOOOOO0 POOODODO
000000, 00000<4i<n, a€Z/2Z, A CO000, A(C")®(-1)*®Cy0
MA ~ (O(n) xO(1)) x ROODDODODDOODOOOOOO, 000 N, 00000000D0OO
000000,000PO0OOOOOO. 0000000000000000000D0O000
X=G/P=S"00G-0000000W,:=Gxp(AN(C)e(-1)*eCy) 000,000
000000000000 C®(X,V;,) 06000000

I(i, N := Ind% (AY(C™) @ (-1)* @ C,)
00000.0000<j<n-1,€Z/2Z,veCO000,G0O00G =0(n,1)000

aoao
J@yh::hﬂ%(A%@%U@N—Uﬁ®CJ

0Y:=G/P ~S7'00¢-0000000W,, =G xp (NCHe(-1)’eC,)
D0000000000000 C®(Y,W,,)00000. 00k € Z000, I(i, Ak mod 2,
J(Gy Wk moa2 000 I(i, A\, J(4,») 00000000

0000 X = S"0000 Conf(X)0DOODOY =8"'00000000000
Conf(X;Y)ODOOD,000000000000O.

Conf(X) ~O(n+1,1)/{£l+2}, (5.1)
Conf(X;Y) ~ (O(n,1) x O1))/{£L+2}- (5.2)

0000000000,00000000«000000I(;,A),0000000
00 (5.1)000000000 «%, I(,)\),0000,0000000000.

u,0°
00 4. ([15, Prop. 23]) G =0(n+1,1) (n>2)00,0<i<n,uweCOO0. 0000,
0€Z/220000,00G-00000000000O0ODO.

3
wu

G u+ ), 5§ =0
T I — it e, 0= 1.

00400,0000 ('), £(X).s) 00000000 a=£¢mod 2000000000
I(t,)), 0000000000000000.



000 (5.2)00,000000000.
00 5. ([15, Lem. 11.2)) (X,Y) = (S*,s"»")0OOO,000000000000.

HOInCOnf(X;Y) (Ei(X)u,(Sa 5] (X)U,E) = HomO(n,l) (1(5 LU+ i)5~ia J(6 J,v+ ])Ej) (53)
000,68e€2/22,0<i<n, 0<j<n—10000,6-i,¢-j0000000.

) i, 0 = 0 mod 2; ) 7, € = 0 mod 2;
d-1:= €-j:=
n—1i, 0=1mod 2, n—1—7, &=1mod?2.

0000 (5.3)00,00000000000D00000DOO0OO,000DOOOOOO.
Diff cont(x;v) (€' (X ), € (X v e) 2 Diff o1y (1(8 - iy 1+ )56, J (€ - §, v + J)ej)- (5.4)

00 [15]00, F-method0 00000 Diff 5, 1)(I(4,AN)a, J(j,v)3) 000 000000,000
000 (5.4)000, Diff on(x.v) (E/(X)us, € (X)we) 00000000 A, BOODOO. O
0000000000000 F-methodDOODOOOO0O.

6. F-method

O00A BOOODODOODOOODOOOOOODOO F-methodOOOOODOOO,00000
O00000. 00000 [2000000000.

0000X=8"Y=8"'0000000000000000000000000000
goo,00booboboooooooboboob. oo obob oo X, Yyooooo
oy, wohooooooooooogoogo.

00 6. ([20,Def. 2.1)) 00000000000 O0OO0OOO (COOODODOOO)p:Y - X
O000,0000000000000000T: C*(X,V)—-C®Y,w)0oooooooo.

p(Supp(T'f)) C Supp(f) for any f € C(X,V).

o0, X=YUOpOuoooooo,0b0e0bibobooboonooboboooonogn
O000000. 0000 [20, Rem. 2.2, Example 24| 0000000.

ooooooooobooo0obooooobDo,0bodn FmethodDODOOODODOOO
O0000000. FrmethodDOOOOOO030000000000O (6.1)0000O0O. (O
Oo0oosg,oon).

Sol(ny; oz, 7)) — Homg pr(ind$ (W), ind§(V¥)) < Diff e (Vx, Wy) (6.1)

000 Homg p(ind% (W), ind§(V¥))0 00 VermaO O ind%(WY)0 0 ind$(V¥)0 O (¢, P')
0000000000000000000, Sol(ny;or,7,)0 PO0De,0 PO00 00
000000000000 (F-system)

(d(gry-(C) @idw ) = 0 for all C €, (6.2)

o —

0000000 (0D (6.500). 000,000 dr,,-(C)000000000,000n,00
000000,(6.2)020000000000000000000 ([20, Lem. 3.8])). 00 ny 00
00000,0000000000000000000 SymbO0O00, 00 Sol(ng;ox,7) —
Diff(Vx,Wy)0OOOOOO (00000 10000).

F-method 0000 (6.1)0000, 0000000 (6.2)00000000,0000000
000 D e Diff(Vx, Wy)DOOOOODOO.

000000 (6.1)0000, 000Hom = Diff0 (duality theorem) 0 G' =GO O OO0
0XOOODODOO0O0O00O0000 (20, Rem. 2.11]00), D00 Sol = HomD O G = G



gbobogbo,booboboobbodgbobuooboboboboooboobobobon
. gbobooooboboooobboooob,bbobbooobobooooboooboboooon
000000000000 00O0oOooo ([15, 21).

0000000000 (15, Sect. 3.3]000,00000 F-methodDOOOODOOO.

6.1. 00000 700000 drgy,

00GO00000000,P=MAN, 0000000 POOODOOODOOODOO. OO
000000000000 gR), p(R)=mR)+a®)+ny(R)000, 0000000000
0000000000g, p=m+a+n, 00000000,

A € a* ~ Homg(a(R),C)000, AD 10000 aw— o :=eMe@ 0 C,000. MN, O
0000000000000, C,0POO0OODOOOO.OO00MOOOOODOO (6,V)0
Aea*000,VOOMAOOOoy=0®CyOmar ate(m)0000. C,O0OOOOO,
N,000OD0O00D000D0000d, (6,,V)0 POODOOOOOD. O0OO0OO0O, 00 (o), V)
D000000000 X =G/PO0G-0000000Vx =GxpV0OOO,00000
Ty =Indf(c,)0000000000000000 C®(X,Vx)00000.

g(R) =n_(R)+m(R)+a(R)+n4:(R)0 g(R) O Gelfand-NaimarkO OO O0O. 0000, O
D0D0Vx - X0OO00OOOOOOn (R)»N_. - G/P=X00000000000. O
D00000000000000000, C®(X,Vx)0C®nh_(R)eVOOODOOOOOO.
000 gR)OC®n_(R)®VOODO0O0000dr,,00000000.

6.2. 000 drpyr-

00 2p € a*0 Z +— Trace(ad(Z2): n4:(R) - ny(R)) 00000 «R)OO0O0O0OODO, PO
10000 p = x2p(p) = |det(Ad(p): np(R) - ny(R))|0 Cop, DOO. OO (0,V)DDO0O,
VV = Home(V,C) 000, (0¥,VYV)0 (0,V)0D0D0DO0D00. 000X € 0000,
MADOOD 0% =0V ®Cy 000, 0, 0000000000 PODO0OOOD. oi00
DDDDDDDDDDV}:GXPVVDDDDDDDDDDDDDD C>*(X,Vy)oooo
W(UyA)*:Indg(Ui)DDDDD.DDDDXDDDDD G-0000DbO0oOoboooooo

md%(oy) x nd%(c}) — C
gooo.

00 C®(X,Vx)0000 C®(X, V)0 C®*n_(R)®VVOOOOODOOODOO. 0000
C®(m_(R)® VYOO mua- 00000 dr,,-00000000000

dr(yn)+: 8 — D(n_) ® End(V")

O000.000,000D0k_)0n_000000000.0000000O0COODODOOOO
O0000(20,Def. 3.1)) 00000000, 0000000000

dm(gry: § — D(ny) © End(VY)
0oo.

6.3. 00 Verma0OOOOOOO0O0O000F,

000 g000 VermaD O ind§(VY) O ind§(VY) :=U(g) @y VYO ODOOO. 000,000
VVOn,00OODOO0OO0OOde¥®(-A\)000p000000000. 0000 ¢g00 ind§(VY)
0 POODOOODOOD. D00 POOODOOOOOOOOO, ndd(VY)0 (¢,P)0000

agoo. DDDdw(m,\)*DDDDPol(n+)®VVDDD(g,P)DDDDDDD. goooaoo
gooooo.



00 7. ([20, Cor. 3.12]) (¢, P)DOODODOO0O
F,: indj(VY) = Pol(n;) @ V" (6.3)
00000.0000(63)0ucU(g), v eVVOooon,
uvY — dm*(u)(1®vv)
oooooo.
0000 F.0000 VemaOODOOOODOOODOOODO ([20, Sect. 3.4]).

6.4. Duality Theorem

00 (6.1)0000000Hom = Diffd (duality theorem) 0000000 POOOOOO0O0
0,0000000FO00000000. 000000000000 duality theorem 0 O
0o.

O00H cHOGO(DODOOOOOO0)000000,y ch0O000 A, HOOOOO
000000.00GO0000GOH cG00000000.0000V,wOO0O0H, H
000000000,0000000Vx:=GxgV,Wy:=G xpWOOOO. 0000,
YOO X0O0O

Y — G/H — X

0000000000000000,0000000 Vx, WwOOO0O00O0O00000000O
000000000 (00 6).

00 indd(VY) := U(g) ®uqp VY, ind (WY) 1= U(g') @y WY D0, 000000000
00000 (g, H)-00, (¢, H)-000000. 00000 (¢, F)00000000, (¢, H)-
0oooooo.

000o000000oooO.
00 8. (Duality Theorem) ([20, Thm. 2.9]) 00 0000000000000 000000.

Dx_y: Homg gy (indd, (W), ind (V")) 5 Differ (Vx, Wy) (6.4)
00 Dx,y00000000000000000000000000. 0000 [20, Thm. 2.9]
ooooooo.

6.5. F-method
G/DGDDDDDDDDD,P’ZM’A/N_/’_DG/DDDDDDDDM’A,CMA,N_/FCNJFD
0O000o0o0ooo. G PO00000GULUOOO0OO¢MR),ROOODO. OO PO
ooo00oo0,Mo0000000 (r,W)Ove(o)*00, PO0O0OR000,G-00000
O0Wy =G xpW =Y :=G'/PO0O000O0O.

00 ¢ e (Pol(ny) ® VY) @ W ~ Home(V, W @ Pol(n,)) 000D, 0000000 (6.2)0
O0o00. 00 Sol(ny;oyx,7,)0

Sol(ny;on, 1) :={¢ € Homp (V,W ®@ Pol(ny)) : 90 (6.2) 0000 } (6.5)

good.ogooobooooooog.
00 9. ([20, Thm. 4.1]) 000000000000 OOOODOOOO.

F, ®id: Homg p(ind$, (W"), ind§ (V")) < Sol(ny;0x,7,)



6.6. U0UUOn, 000OO0OO

gboooboobobepubb0bOn, 000000 DOOLDO. O0OO0OOOOOO0ODOOOO
googn

Symb: Diff®™t (C*(R™) ® V, C>®(R™) @ W) — Pol[(1, ..., (. ® Home (V, W) (6.6)
oooooo.
e 9D <e<z’<) ® v) = Symb(D)(v) € Pol[(1, -+ ,() @ W forallve V.

gbooooobooboooo.

00 10. ([20, Cor. 4.3)) 0000 n, 000000000 . ODOODO,00000000000
googooobog.

Resty o Symb~': Sol(ny;oy,7,) — Diff(Vx, Wy')
000000 s80000000000O0O0ooo.

SOZ(II+; OX, TI/)

F.®id Resty o Symb_1

Homy pr (indgi (WV),ind3(VV)) Differ (Vy, Wy)

Dx vy

F-method DO OO0OO0OOO0O0OOO0ODOO0OOODO [200000000000. OO [20, Sect. 4.4]
O O O Recipe of the F-methodD 000 F-method DO OOO0D0OOOOOOODOOOOOO.

gooooooobDboOo,bo0u0bb0dd F-methodDOOODOOOO, 0000000
000000000000000000000D0D0000]localness theorem0 ([20, Sect. 5]),
bbb btboooobbboooobbbouuobbtbo0UobbUUldl extension
theorem O ([16], [20, Sect. 5]), 0 0 00O [15, 21]0 Gegenbauer 0100000000000
00000000 T-saturationd ([21, Sect. 3.2])) 00, 0000000000000 O0OOO
O000000DOO0O. 0000000 DbOobOoDOOoDOOo0O00o0o0b0O0n0 F-methodOO OO
gogoooboboooooogd.

OOO0ooOo (s 1600000000000, 0000000000000 00UO0O0UDOOO
gbooboboboooobobo,boboooobobobobobboboboboOon
gb.ggbooobobooboboobuooboooboob,obboobooobooo.boon
ogboooobooboo.
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