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“*Advances In digital communication in the
latter half of this century were guided by the
lessons of information theory but fueled by
the progress In solid state electronics.”

IEEE Communications Magazine, Sept. 1991,
A. J. Viterbi
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A. El Gamal and Y.-H. Kim, Network Information Theory, Cambridge Univ. Press, 2011.

Relay encoder

i

M

Decoder —

(X!, D))

(X5, Dy)
e

an X;l
Y
M y”
— Encoder > (¥ y3lxps x5) >
4R =18
CUN =P
. M,
—» Encoder1 » Decoderl
X" L,
| Decoder0
~—»  Encoder 2 Decoder 2
M,

(X¥,D,)
S

YT

FFIRFRRIEN T



C. E. ShannonZER182X, Y=L
X EE 7T HEENAFEM., BMElZE
HNFEET, ERFRR,

3T AR TS RIE I F AR S B AR LI BVIE
RErIEHE, (£ LRISKRE.

MBI —F — AR DFME T, EY
I MR AR RN ER 1 .

J'

MEEA
E#AER, RIERE




B Tk S B EIEAR



=ErD
5 TIRNER

10 | |

- [1=0, 0?2=0.2, m—

- A [[=0, O0?%=1.0, mm— -

i [[=0, 0°=5.0, == _

[[==2, 0%=0.5, == —
~~ 0.6

No) 5

°
S 0.4
0.2
0.0
5 4 3 2 1 0 1 2 3 4 5




= HTRERNERIEIL
Entropy power inequality (EPI) B4 FI\

“SET D ERARIIIEERE

-H

e (Shannon,1948) X A/ MBI EEE R EH =X, Y

62h(X+Y) > eZh(X) n eZh(Y)

.|.

s ERERHTFEENNF LA BT HEERIE. FRARKEESFS
. P SETTIMEENEETE=—E/ABIEPERE

» —HIMEBUHE, MAI=AIS

o« HHT NFEFRYEELRAVEPI, WIS




=HEE

M ESHESM
Z ~ N(0,0)

~ 8(x) : Y, =X+2

» ERZDHRERX, R SHIREZAEM, WREINERY,AXSZAIH]
Y, ESIT LN TEETESRE (V8% >)

o YHIBIRZBERE(y, 1)imePMES HFE(heat equation)
0 0.0 =+ fyn
o’ T2 ax2 .

nlu\kﬁ h(Yt) — l[f(y, t)l()gf(y, t)dy Ezlgﬂ’:”l:llmi



h(Y )% TF R RT

[ERHNE XA
. 0’
nY) =) at, a~ —h(¥)
0 1 o HHYSS _
. Zh(Y) = =I(Y) > 0,  £Fisher AR (2013-2015)
ot 2 3
b T h(y) >0
az ® al‘3 ) —
(‘)t.2 . ﬁh(Yt) <0

al
. %h(Yt)’ 1 > 38915 MERANA



T%.u' Hi 7 T2 EiEEe
TS H

F£=. ARMEAFIZI{

\

Theorem 2: Fort > (),

4
a—h(Yt
2
=__/f(f4 6 fifs 1 fF 8fih lff‘)
Theorem 1: Fort > 0, S f2 10f2 S f3 2f4
2
i AR 1Y 2fifs 1fif2 9 fi
a?h(Yt)_ /f( f2 ! 3f13) ! 45f5d +f(5 f2 3 f3 | 100f4
2 4\ 2
+f 4 f1 f2 , 4 f1
100 f3 100 f4
1 fy . 56 fifs 13 fP
| | | dy.
300 £3 90000 f5 70000 f7



=T M E R IEER

FHXIEX 2013—2022

* F. Cheng, “Generalization of Mrs. Gerber’s Lemma,” Communications in Information and Systems, vol. 14,
no. 2, pp. 79-86, 2014 (IZXE5xKT2011-2012, &KFKTF2014)

* F. Cheng, “Some conjecture on Entropy Power inequality,” 2013 Workshop on Coding and Information
Theory, HKU, Dec. 2013

 F. Cheng and Y. Geng, “Convexity of Fisher Information with Respect to Gaussian Perturbation,” 2014 Iran
Workshop on Communication and Information Theory, (IWCIT 2014)

 F. Cheng and Y. Geng, “Higher Order Derivatives in Costa’s Entropy Power Inequality,” IEEE Transactions on
Information Theory, vol. 61, no. 11, pp. 5892-5905, Nov. 2015

. Cheng, “How to Solve Gaussian Interference Channel,” The 2019 Workshop on Probability and
Information Theory (WPI 2019), HKU, Aug. 2019

* F. Cheng, “A Reformulation of Gaussian Completely Monotone Conjecture: A Hodge Structure on the Fisher
Information along Heat Flow,” https://arxiv.org/abs/2208.13108
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C. VillaniZFl B hja)@i: McKean 1966, ST i

A review of mathematical topics in
collisional kinetic theory

Cédric Villani

completed: October 4, 2001
revised for publication: May 9, 2002

most recent corrections: June 7, 2006

Cedric Villani <villani@ihp.fr>
tome ~

Dear Fan,

Thank you for your message. Sorry for not replying earlier.

| am not aware of a result like this. | suggest that you check
with Amir Dembo or the Cover-Thomas duo. Good luck!
Best, Cedric

There is a history of conjectures of "complete monotonicity” of functionals
in the context of the Boltzmann equation, which has turned to be quite wrong.

C . V| I Ian| You can see some references in my online review on the Boltzmann equation, H . P M CKean

see the chapter about "Maxwellian collisions” and the "McKean conjecture”,
201 O F|e|dS which turned out to be false. See also p.166 of my review (| attach a version). NYU
In view of that story, | think Conjecture 1 is too daring;
just having n=1 and n=2 is not convincing enough to give
a hint of it. (Please check whether it is not explicitly the
2nd McKean conjecture; it has been a long time and | don't remember
details well.)

Best, Cedric
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Log-convexity of Fisher information along heat flow

Michel Ledoux Chandra Nair and Yan Nan Wang
Institut de Mathématiques de Toulouse Dept. of Information Engg.
University of Toulouse — Paul-Sabatier The Chinese University of Hong Kong
Toulouse, France Sha Tin, N.T., Hong Kong
Email: ledoux @math.univ-toulouse.fr Email: {chandra,dustin} @ie.cuhk.edu.hk

* This paper establishes the log-convexity of
Fisher information for scalar random
variables along the heat flow, thus resolving
a conjecture posed in [1]

* Such results may also be useful in showing
the uniqueness of local maximizers in such
settings as is observed Iin settings such as
the MIMO Gaussian broadcast channels

Michel Ledoux Chandra Nair Yan Nan Wang
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2022 Fields Medal
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 Hodge conjecture: It is one of the seven Millennium Prize Problems set up by
the Clay Mathematics Institute.

Millennium Prize Problems

Birch and Swinnerton-Dyer conjecture
Hodge conjecture
Navier—Stokes existence and smoothness
P versus NP problem
Poincaré conjecture (solved)
Riemann hypothesis
Yang—Mills existence and mass gap
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| believe that behind any log-concave sequence that appears
in nature, there is such a “Hodge structure” responsible for
the log-concavity.
June Huh

T — ——

“Tropical geometry of matroid,” June Huh

*Hodge Theory of Matroids,” Karim Adiprasito, June Huh, and Eric Katz
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A Reformulation of Gaussian Completely Monotone Conjecture:
A Hodge Structure on the Fisher Information along Heat Flow

https://arxiv.org/abs/2208.13108
https://ichengfan.github.io/IT/
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