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Brascamp-LiebD A~ZFZ

/ njlifj@j(w»% dr < clf[ ([, 5)

L; :R" R

cj €10,1]

(L, c): Brascamp-Lieb7—%
Ce0,x|: B

BLORER DREM
000000000

@

fi € LNR™), f; 20
LHHFTER

L = (Lj)iLy, ¢ = (¢)jL,
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Brascamp-LiebD A~ZFZ

/an] c]d$<BLCﬁ</]fj>cj

=1
fi € LY(R™), f; >0

L;:R" — R"% 2HIRTER
¢; €10,1]

(L, c): Brascamp-LiebT—% L= (L), ¢ = (¢j)1,
B(L,c) € [0, ~c|: Brascamp-LiebiE# XREH
B(L, c) = fRn ] je1 fi(Lj(z )) i da

fﬂéO ] 1 f]R” fJ
B(L,c) <oo = n=3}7", cjny fi~ fi(R-)
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Loomis—-WhitneyDAZFZ (Bull. Amer. Math. Soc. 1949)

/njljfj(ﬂj(iv))ﬂ dz gjlill (/Rnlfj>n_1

ZZTIHj(z) = (1, Tj1,Tjt1,-- -, Tp)

“transversality”

kerII; = span(e;)
ker ﬁj = span(vj) DD span(vi,...,v,) = R* THIE

/njHIfj(ﬁj(as))nil dz < CH (/H fj)nl

Jj st ¢j # 25 DEZIE, B(II,c) = o0
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Loomis—WhitneyDAZFZ (Bull. Amer. Math. Soc. 1949)

Lo fsmetrar< ([ )"

ZZT HJ(.’L’) = (Il, vy L1, L1y - - ,:En)

kerII; = span(e;) “transversality”

EEAR : HolderAER (n — 1 @)
Aside: fj = 1Hj(Q) DE=

n

vol,, (©2) < vol,—1 ()1

n

FRATEFEN vol,(Q) < B, vol,_1(Q)n—1 (B, <1) /20



BLOFER ZEHRHATER BLOFEXDREM
0000008 0000000000 000000000

BLOAEFEX DA
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- BaFE

- ZEFPEATELX
» Convex geometry

- Cube slicingD &

- Busemann—Petty D 78
> AR

- 7Y IHRFE

- Thy ) ER
> R

- Vinogradov mean value conjecture

- Lindelof hypothesis

> RN AR
- ZakharovR DE I
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Zji=1,....nIc&L

J
fi = Z 1B(yj,kv5) (B(y]}k?v §) : é-ball)
=1

& T8 T Loomis—-Whitney D A F

1

/njﬁlfj(ﬂj(x))ﬁl dz < ﬁ </RH fj>"1

g=
ZHERYTDE
ZEIRHATEI (parallel tubes)

[1I (21 9)" o< oo [
J=1
’I_'j./r = Hil(B(yJ}k,(S)) : O0-tube, Yl €;
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Transversal families of parallel tubes

€2 €y €2 €9
| | | [
T
T 5
T3
T4 TooTos  Thy
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Perturbed version?

— V11

)

— V12

)

= U3

B
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T’j,k : 0-tube, A U(T’j7k)7

v(Tik) —ejl ekl

T2 (Guth, Acta Math. 2010)

[ 11

7=1

1
(ZIT k)" <C’5”HN” 1
J=1

ZERR : Algebraic topology
EiE (Bennett—Carbery—Tao, Acta Math. 2006)

Ve >0, dC. < 0o s.t.

w 1

/ J,,H<Zlu>n < come [ T

g=il

AERA : Heat-flow (B-C-T); Induction-on-scales (Guth, 2015)
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HAaTE

Ti,...,Tn : 6-tube, & 1
7‘3_|-E_| U(Tl)a OC -7U(TN) : fIE § D St J:@*%%,ﬁ“ (N ~ 57(nf]))

B T8 (maximal version)

N
Ve >0,3C: < s.t. /(ZlTJ‘) 1§C’E§_5
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B A T8 (set version)
EEOHAES K CR" IF dim(K) =n ZH/T

KCR'BHAKS : HOWZHADKRS 1 DRDZELHD
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#15@: Vinogradov mean value conjecture
s,{,N e N IZx L

mi 4+ +ml=nl +.. +n] (j
mk,nke{l,...,N} (k:

Jso(N) :=#{(m1,...,ms,n1,...,ns): (V) DKIL}

F#8 (Vinogradov, 1930s)

Ve>0,3C. <oost. Jso(IN) < C.N°(N°+ N2S*%€(Z+1))
N? . mr = Nk (Vk‘)

N25—éé(€+1) : ]p(,,,k{ Loood 'lli{v — ”,{ Loood ,11: b\ﬁ\Zﬁ) ~ NI

A )=V E—YBEROT R & R R VR
'7 I 7 U ‘/7\0)F'nEJ%E
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I (Wooley, Adv. Math. 2015 (¢ = 3),
Bourgain—Demeter-Guth, Ann. of Math. 2016 (¢ > 4))

Ve>0,3C. <oost.  Js(N) < C.N°(N?® +N2s—%z(e+1))

B-D-G DR : FEMPHATEFAVEERKREZRLT

ZERPEATEIN (tubes)

n N = I
LX) <co TTa7
R™ =1 \ =1 j=1

T; : 6-tube, AW v(Tjx), |v(Tjk) —ej] <e <1
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Z B ATEFI (Brascamp—Lieb-type)
B(L,c) < 0 &¥ % L; :R® - R™

Vik : n —n; dimensional affine subspace
dist(Vj g, ker Lj) <c < 1

Sik: Vig @ 530145

I (Bennett-B.—Flock-Lee, Amer. J. Math. 2018)

Ve >0, 3C: < x s.t.

m Nj . -
/[—1,1}71 H (Z 1Sj,k) : < CE(STL—E H N;]

J=1

PR : Induction-on-scales (a la Guth) +
Brascamp-LiebD ~FER DL E M O 1028
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Brascamp-LiebD A EFX DL E M

Brascamp-Lieb7E %X

B(L,c)= sup Je 11 J je1 Ji(Lj(2)) da

15>0 j:l fR”i fi)e
0< [ fj<oco

BRMEDLEM

B(Ls,c) < o0, 30 >0s.t. |[Ly —L||<éd = B(L,c) <o
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BLOTER S ERMHATERX BLOREADREN
7R (Bennett—Carbery—Christ-Tao, Geom. Funct. Anal. 2008)
B(L,c) < 0o & (i) D2 (ii)

m

(i) n= Z cing; (scaling)

7=1

) dim(V Z i dim(L ) forall V< R"” (dimension)

IR (Bennett-B.~Flock-Lee, Amer. J. Math. 2018)

L — B(L,c) IZBFAER

% (B-B-F-L) : ZEMTHABFEFR (Brascamp-Lieb-type)
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EIE (Bennett-B.—Cowling—Flock, Bull. Lond. Math. Soc.
2018)

L — B(L,c) I&E#E

ZEIZ (Lieb, Invent. Math. 1990)

n 1; % d
A; >0 g 1 fR” 91

ga(z) = exp(—(Az, 7))

e DEBE.?
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FEHRF.Brascamp-LiebF 18

B(L,c) < &L
Bj :R" — R" (& dB;j(0) = L; £%23L0HAHET B (C*HR)

BIRE U0, BH C < oo BEFEL

/Hfg CJdm<CH</ )
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FEHRFZ Loomis—Whitney D AE K

» Bennett—Carbery—Wright, Math. Res. Lett. 2005
- IRTDLZERE 7 —) THIEFE (B-C-W)
- 2R Jtcubic NLS (Faou—Germain—Hani, J. Amer. Math. Soc.
2016)
» Bejenaru—Herr-Tataru, Rev. Mat. Iberoamericana 2010
- 2RITDZakharovik (Bejenaru—Herr—Holmer—-Tataru, Nonlinearity
2009)
- 2RITDKlein-Gordon-Zakharovi (Kinoshita, Discrete Contin.
Dyn. Syst. 2018)
- Quadratic derivative NLS (Hirayama—Kinoshita, Nonlinear Anal.
2019)
» Bennett-B., J. Funct. Anal. 2010
- 3RFTDZakharov®k (Bejenaru—Herr, J. Funct. Anal. 2011)
» Koch—Steinerberger, Proc. Roy. Soc. Edinburgh Sect. A 2015
- 2RITD periodic Zakharov—Kuznetsov (Kinoshita-Schippa, J.
Funct. Anal. 2021)
» Carbery—Hanninen—Valdimarsson, J. Eur. Math. Soc. (to

appear) 25/28
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FEHRHZBrascamp-LiebF 18 D iR

B(L,c) <o &L
Bj:R" - R% % dB;(0) = L; £722kDAHET B (C*HR)

EIE (Bennett—B.—Buschenhenke—Cowling—Flock, Duke Math.
2020)

HBEFE U0, EWC <00 NEFEL

/Hfg Cﬂdx<CH(/ >Cj
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FEHRHZBrascamp-LiebF 18 D iR

B(L,c) <o &L
dB;(0) =L; 702 %L®HAH Bj :R" > R% &T 3

EIE (Bennett—B.—Buschenhenke—Cowling—Flock, Duke Math.
2020)
FEEDc>0ICL, HBEFE U0 IPEEL

/Hfa 2))% dz < (14 €)B( Lcﬁ(/ﬂwfj)%

Jj=1

FEER : Induction-on-scales (77 AR D/NN—2 3 V) +
LiebDEIE (EEMR/N—2 3 V) O
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