
nã�w

±�ÅêÆ�Ä/
&¢�Ù¦Æ����#+�

�7{

(ô��� �®��)

�©VãCÊ�õc5XIK¤«�&¢. Ì�¹¢��#+��

e¡�cn^. Ù¥�1o^��'�&¢¤J.

• �ÚOÔn��mÿ#U/.

• �Ù¦êÆ©|���: �«­½59Ù�Ý�O�C��#nØ.

• �²L���: ²L�`z�Ä�°�nØ.

• êÆïÄ��¥�`À{.

Ï�ù
²{é�5ök¤�Ï.

�!�ÚOÔn��mÿ#U/.

1972 c·�Æ.��, �©��B���ó�. ��·Ì�l¯í

2`À{ó�. é¯uygC�nØ��î­Øv, Ju?\nØ&¢.

u´¦Ïu1�(���)î¬èP�.îk)3�?(¸^�e,�H�

®½õ[ÎÖA,�·	ï
�õ�VÇÚO�¡�¶Í,�) M. Loève

�¶Í [13]. ¿ïÆ·@ýÖÐdÖ. �M�·¦Ú�V­!4D�ÜÍ

� [17] �ªÑ�c�h<�, õºk�ö��Ï, 4·3üc��mS

^|Ö�cö. 3?\;KïÄ��, TÐ��û�ÍP�uL�Í¶

Ø© [11]. 1975 c²¥���¬Âk)0�, ûP�Â·�ä, rþ


ïÄê��Åó��´. 1976 cªu��Å¬��â�¡��ûP�.

·��åïY¨m4�¶Í [9], �´¿Ø3�¿p!ÖS�, 
´3ì

·þ, ±�Þ�«f, Å�ïÖTÖ. 1976—78 cm, é3$, �®�Æ

�a¯�Ç, Äu¦@c�Ôn�µ, ïÆïÄ²ï�ÚOÔn�., ù

�Au�_ê��ÅL§. ¦Úa¯²!÷1°�åïÄ�_*ÑL§;
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·ÚûP�KïÄ�_ê¼ó. -�<J±#~�´3 1979 c, �c·

�´3ÖïÄ), a[n<²�·��îk)û½, �X¦����{

Iu�î�Æ� M.L. Silverstein �Ç��®��, 4·� Silverstein �

Ç0�·ÚûP�'u�_ê¼ó�ïÄó�. �´3�c, ·��å

3�H�EÑ��Ñ�
ïÄ;Í [16] (��<Ì�). Ö¥�18Ù´

·ÚûP��Ø©“ê��ÅL§�|Ø”,{ó�,·�3ê¼L§�ï

Ä¥Ú\
©Û¥�;�Å|Ø�êÆóä. ù�ó��5��NõA

^, y3, ·���§��ÿ2����Ý
nØ, ?\þfåÆ. Ù�,

�;�Å|Ø�Ø%´T|÷?Û4´¤��õ�u"(�d/, ´»Ã

'5). �c (1979), ·�éJ��I	�©z. �´3nc���¯{

I�â��: éuk�ê¼ó, ·�¤é��O“÷?Û4´¤��õ�

"”�du Kolmogorov (1936) �“�/(cycle) ^�”. Ù¢, ùp¿Ã¢

Ã,Ï�c·�¢Sþ����{B��O.Ï�k
ã(�,ØJ��:

·��Iu���4�B®v

ÃIu���4´. ¤±¢Sþ~^

�=kn�/½o>/ü«��4�. |Ø�óäØ=·^u�êG�

�ê¼ó, �·^u�aÃ¡��âfXÚ, =²ï�ÚOÔn�.. 3

)ö�;Í [2] � §11.1 �é�“n�/^�”Ú“o>/^�”�A^¢

~. 1977 c¨m4£IùÆ�J��Ûd R.L. Dobrushin Æ�Mï
�

ÅêÆ�²Ð�ÚOÔn���#�ïÄ+�,¡���Å|nØ.ù´

êÆuÐ¤þlúnz$Ä£8g,�­�¯�. Ïd, 1978 c�<Ö

ï�, (Ü·�c�Ä:, îk)ïÆmÐd��ïÄ. ·�s¤�ÆÏ

?Ø C. Preston ��þf [15], ¿È¤¥©3ISÑ�. ù´Ø¹�m�

·�XÚ.ØÈ�� T.M. Liggett�nãØ© [14]. ù´¹�mëê�Ä

�XÚ, ��Ü·��ïÄ�µ. ¤±·�8¥ïÄ���aÃ¡��

p�^âfXÚ�²ï�ÚOÔnnØ.

�´3 1977 c, Ù°l�Æ��+�<�|æ#Êpp9(Ilya Pri-

gogine) J¼ì��zÆø, ù´{¤þÄg��LÚ�²ïÚOÔn+

��mM5ó�. ù�c�Ü©�²ï�ÚOÔn�À�ü�ØÓ�­

., JÝ��õ. )ö�éÙ¥�;.�., AO´ Schlögl �., ïÄ


�< 1985c¤Ú?�Ã¡��A*ÑL§ [3]��E, L§���5,

Ù²­©Ù��35ÚH{5�¯K.3c¡�<;Í¥,"�Ü©(102

�);�?n�²ïXÚ, ?n
;.� 15 ��.. 1985 cc�, U{

I� F. Spizer �¯·���, T�� R. Durrett á=�¦�u. �cÏ
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·�²¤k(J, ·�Sü¦�¯S ��, ISÓ1àà@p�6. 3

¦����, ·�¦�
n��, �Þ��·�¤'5��.. Êc��

3{I��¦�, ¦`¦����X@nÜ�.

A. Perrut, R. Durrett� 6<3 4�©Ù¥¡þãL§��E�“Chen’s

construction”, ��. \<� Fields ïÄ¤c¤� D.A. Dawson �<éu

�A�²þ|�.�ïÄ, ��¦^
·�(JÚ�{. {I± R. Dur-

rett �Ä��1Æö'u�A*ÑL§��«{z�.���1©Ù,

�¤¦3{IVÇØÛÏÆ���güù�SN [10]. ¦3üù�mÞ

Ò²(�Ñ“for a closely related model of Schlögl (1972) (see Part IV of

Chen (1992) for a survey).” ·éÙª&ºÝ��¹�Úa-. ·�²L

Êc�¹¢,âÀJ
 Schlögl�.��²ïÚOÔn�;.�.��Ì

ô��[Ôn�µ� H.Haken (1977–83), Synergetics]§åã&¢�²ïÚ

OÔn�êÆÄ:. R. DurrettÚ T.M. Liggett, �k¿�|, �I��Æ

ö�ë�
d���ïÄ. lêÆþù, ù
�.�~J. �²��c�

ãå, ÿk­�¯K�)û.

ÛÜ/w, Ã¡��A*ÑL§¤�k���aL§, Ïd, �öD

cö��Ä. ~X`L§���5, üÒü��/�Ò�²�, �ùpI

^�?¿k�����5, ÄK!ØþÃ¡�. 'udJK, )ö²{


Êcâé��{, ,�q²{
ncâ�¤Ù��/ª.

�c, �Ûd� R.L. Dobrushin Æ�ME
�«VÇÝþ—Wassers-

tein ål, 
{IÆ�~^ÍÜ�{, õc��)öâ+×�üö¢�

þ´*~'X. �5õg¦^“ÍÜ�VÇål” ��üù�IK. �)


“ê¼ÍÜ!�`ê¼ÍÜ!ål'uÍÜ�`z”ù�“ÍÜnÚ­”.

Ù¥�“�`ê¼ÍÜ”Ò´'u,aål5©a�. Äucã�aL§

���5�O, ·��Ñ: ü�>�L§þ����=�,��(�d/,

?¿��)ÍÜaL§��. I�éu�½�ü�>�, §��ÍÜL§

�UkØ�êÃ¡õ. ù�Ú�´e�ÚïÄ“Âñ�Ý�O”�Ì�ó

ä. Vó�, ���A*ÑL§ïÄ�Ä�, ·�\�¿*Ð
aL§�

��nØ.

du·�¯�/?\ISc÷,é¯Úå�c��!{ü�Æ�+E

�­À.� R.L. DobrushinJÆ��
¥�Ü�ïÄ�8;{I R. Durrett

JÆ�¥{Ü��8, ���<Ì�“�Ê�¬”[1], Ù¥�¹a<á�.

e¡Úã'uù�¤J°	�üg�y(��Ööé¦��Ooó
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cõõ�N).
• S. Rachev (Zbl. Math.753 (1993), p. 301): “The author is an outstand-

ing Chinese probabilist in probability and stochastic processes creating

the Chinese school of Markov processes”.

• T.M. Liggett ({I�Æ��¬)(Math. Reviews 94a (994), p.439): “the

school led by the author in Beijing has worked on the construction and er-

godic theory of the class of interacting particle systems known as reaction

diffusion processes.”

�!�Ù¦êÆ©|���:

�«­½59Ù�Ý�O�C��#nØ.

ÚOÔn�Ø%�K´�Cy�,ïÄ�CI�Ã¡�êÆ,Ï�k

��Ã�C. ùp¥yõçµ*. -<�å�Å#÷�d�¶ó: “34

�[ÌÑ´�q�,Ø3�[Ì�k��Ø3”.

• é“Ø3[Ì”�ïÄ�{k: Peierls�{, SinainØ,���5nØ,

Durrett �<���y�, ��.

• é“34[Ì”. XÚA?u­½(H{)«�. ·�Ïé�êªH{�

Ý, �d/, �A�f�ÌY (1��²�A��)5�x. �Ý�°

(Ò��Cu�C�©.�. ùáuêÆïÄ¥Lk�5�+�. ·

�ÀJù�^´, ÅÚ/¤#nØ

n«²;H{5 }f}Var“Varpfq“πpf2q´πpfq2

Ï~H{ : lim
tÑ888

}Ptpx, ¨q ´ π}Var “ 0,

�êªH{ : Dαą0 ¦�

}Ptpx, ¨q´π}VarďCpxqe
´αt,

rH{ : lim
tÑ8

sup
x
}Ptpx, ¨q ´ π}Var “ 0

ðñ Dβą0 ¦� lim
tÑ888

eβt sup
x
}Ptpx, ¨q´π}Var“0,

Ù¥ Ptpx, dyq ´ê¼L§�=£VÇ, π ´Ù²­©Ù, 
 } ¨ }Var

´�C��ê.

½n � pE,EEE q ��ê)¤��ÿ�m(= EEE �ê)¤). KÙþ��_

ê¼L§, ��§�=£VÇ'u�_ÿÝ π k�Ý, KkXe%º'

Xã.
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�«H{5%¹'Xã

Nash Ø�ª

px &.

éê Sobolev Ø�ª L1 �êªÂñ

ó }

��é��êªÂñ π-a.s. rH{

ó ó

Poincaré Ø�ª +3ks π-a.s.�êªH{

ó

L2 �êªÂñ

ó

Ï~H{5

dã´���, =ã¥�?¿ü^5��mØ�3#�%º'X. d	,

ã¥=kn��;H{5´®��, ��dãwÍ/´L
H{nØ.

�«Ø�ª

aL§�^ q é pqpxq, qpx,Aqq£ã, �_�'uÙ�_ÿÝ π, �3

L2pπq �mþ½Â

Dirichlet .

Dpf, fq“
1

2

ż

E

πpdxq

ż

E

qpx, dyqpfpyq ´ fpxqq2,

f PDDDpDq :“ tf PL2
pπq : Dpf, fqă888u Ă L2

pπq.

,��½Âþã�>�n«Ø�ª:

Poincaré Ø�ªPoincaré Ø�ªPoincaré Ø�ª : VarpfqďCDpfq, f PL2
pπq,

éê Sobolev Ø�ªéê Sobolev Ø�ªéê Sobolev Ø�ª :

ż

f2 log
f2

}f}22
dπďCDpfq, f P L2

pπq,

Nash Ø�ªNash Ø�ªNash Ø�ª : VarpfqďCDpfq1{p}f}
2{p˚

1 , f PL2
pπq,

d? 1{p˚ ` 1{p “ 1.

�«Ø�ª�A�­½5
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Poincaré Ø�ªPoincaré Ø�ªPoincaré Ø�ª ðñ L2�êªÂñ

VarpPtfq ď Varpfq expr´2λ1ts,

éê Sobolev Ø�ªéê Sobolev Ø�ªéê Sobolev Ø�ª ùñ ��é��êªÂñ :

EntpPtfq ď Entpfq expr´2σts,

Nash Ø�ªNash Ø�ªNash Ø�ª ðñ VarpPtfq ď C}f}21{t
p˚´1.

I�ØÓ�Âñ5��Ï´X Kolmogorov¤`: z�«%C½ (Âñ5)

7½k�«�Ü·�Ýþ. ¯¤±�§Âñ5¯K´êÆ�õê©|�

Ó�ïÄ�K¶,
'uÙ�Ý�ïÄ��k�§ù
u¯K�JÝ§½

þ'½5ïÄ�qJ�õ. ,
§�«êÆnØ§XJ=k­½5�½

5(J
Ã­½5��Ý�O§@oÃØlnØþ½lA^�Ýw§Ñ

´Ø
¤Ù�.

8�Ä3«m r0,8q þ���*êL§, �à: 0 ���>., =

f 1p0q “ 0. �f�

L “ apxq
d2

dx2
` bpxq

d

dx
.

½Â

Cpxq “

ż x

0

b{a, µrx, ys “

ż y

x

eC{a

·�~Ñ� Lebesge ÿÝØ�.

@o, ·�ke�L¤«� 11 �wª�O.

e�L¥�1 4, 6, 7 1�5�9¥þ¹ü^, 
�O�Ó. ùL²

ü^5��d. �,, d(J�y²¿Ø{ü. ~X1 4 1�ü^5�,

·�Ú?
ü­È©�f I ÚV­È©�f II:

Ipfqpxq“
e´Cpxq

f 1pxq

ż D

x

“

feC{a
‰

puqdu, f P F ,

IIpfqpxq“
1

fpxq

ż x

0

dye´Cpyq
ż D

y

“

feC{a
‰

puqdu, f PF 1.

Ù¥

F “
 

f P Cr0, Ds X C1
p0, Dq : fp0q “ 0, f 1|p0,Dq ą 0

(

,

F 1
“

 

f P Cr0, Ds : fp0q “ 0, f |p0,Dq ą 0
(

.
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eP¤ã5�¤á��Z~ê� A ă 8, ��f�Xê a, b ëY

�, ·�kXeéóC©úª

A “ inf
fPF 1

sup
xPp0,Dq

IIpfqpxq “ inf
fPF

sup
xPp0,Dq

Ipfqpxq,

A “ sup
fPĂF 1

inf
xPp0,Dq

IIpfqpxq “ sup
fPĂF

inf
xPp0,Dq

Ipfqpxq.

ùp,

ĂF “
 

f PCr0, Ds : fp0q“0, Dx0 Pp0, Ds such that f“fp¨^x0q,

f PC1
p0, x0q, f

1
|p0,x0q

ą0, and f PL2pπq if x0“8
(

,

ĂF 1
“
 

f PCr0, Ds : fp0q“0, there existsx0 Pp0, Ds such that

f “fp¨^x0q, f |p0,x0q
ą0, and f PL2pπq if x0“8

(

.

Eleven criteria for one-dimensional diffusions

Property Criterion

Uniqueness

ż 8

0

µr0, xse´Cpxq “ 8 p˚q

Recurrence

ż 8

0

e´Cpxq “ 8

Ergodicity p˚q & µr0,8q ă 8

Exponential ergodicity

L2-exp. convergence
p˚q & sup

xą0
µrx,8q

ż x

0

e´C ă 8

Discrete spectrum p˚q & lim
xÑ8

µrx,8q

ż x

0

e´C “ 0

Log. Sobolev inequality

Exp. convergence in entropy
p˚q & sup

xą0
µrx,8qlogrµrx,8q 1́s

ż x

0

e´Că8

Strong ergodicity

L1-exp. convergence
p˚q &

ż 8

0

µrx,8qe´Cpxqă8

Nash inequality p˚q & sup
xą0

µrx,8qpν´2q{ν

ż x

0

e´Că8

Here (*) means that the uniqueness condition in the first line is required in

each of the later cases.

dd��ÑO� A �S�§S. ,
, éuL¥1 6, 8 1�5�, Ï�

��5, fâ��{��. ·�¦^
 Orlicz �mEâ, ë��<�;Í

[4] �1 6 Ù.
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þãL¥, lþ�e, Ã�5�´ÅÚOr�. lH{5m©, ÙÃ

¡�?�À���>.. Ïd, fâ·�¤?Ø�´��mþüÞ��

>.(q¡ Neumann >., {P N >.), ¤±ùáu NN >.�/. X

ò Neumann >.�¤ Dirichelt >., K�ïÄ DD >.�/. |Üå5

�k ND, DN>.�o«>.^�.éuz«>.^�,þ�ïáÙÌA

���²1nØ.

�d, ·�?n��´���/. éup��/, ·Ú�Â�Q²u

LL�© [7]. P��Ðd©Ýv�, "v<1µ·�vk@ý��©z,

q�éd­�¯Kc<�Uk�þ¤J. ��, ·(¢�l�>®k�

©z��ü�{ü¢~, ¿vkXÚN�. u´·Ú���Æ�]�¿,

r5êÆµØ,�6�L5,��¤kk'A���O�Ø©. (Juy,

�Ü©ÙÑ�u Dirichlet >., ���?Û?nH{�/�©Ù. ·�

X¢/w�Tr,Ï
d©�±uL.���Ï3u��=k�êÆóä

´4���n(�5®yù�du DirichletA����5˚). �3·��

�¹e, A�¼ê�"��­¡�,3«�SÜ, Ã{wª�x! ¤±4

���nÄ�þ^Øþ. ·��¦^L©�Eâ, =¦^6Ä�"­¡

��>., ò«�©�¤ü¬, 3ü¬þ©O¦^4���n. ·Ú�±

dU?AÛÆþÍ¶� Cheeger Ø�ª. ��ö¿�wª�O, 
�(

J�o.

·�ý��â»´¦^VÇ�{O�4���n. �{´r®�L

§lü�J,�ü�,=�Älü�ØÓÑu:Ñu�ü��ÅL§(¢

��L§ØC, �CÑu:). Ï�ü�Ñu:?¿, N´��, XüL§

oUr��å,�L§ÒA�H{. �I3%,XJØ�å,�r��,Ò

éJ��
. ¤±I�Zý. �«�{Xe: 3ü�Ñu:�¥m:þ

���R��²¡. ��>ù�L§$Ä�, ·-m>�L§�ì�>

L§'u�²¡���;�r. ù�,ü�L§ÒN´-¡
. ·�rX

d�E�m��L§¡���L§���. rùü�L§Ü¿�¦È�

mþ�L§, ·��'%§�ü�©þ(¡�>�L§)Û���. üö�

m�ål���m r0,8q þ��ÅL§, ¯K´ù�(ål)L§±õ¯

�Ý��". ù£8c¡®?ØL���¯K.

˚Refer to “Berestycki, H. and Nirenberg, L. and Varadhan, S.R.S., The principal eigen-

value and maximum principle for second-order elliptic operators in general domains, Comm.

Pure and Appl. XLVII: 47–92.”
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Äu±þ�{, �!� (1997) [8] ��Xe(J.

½n éu;iù6/§©O± d!D!K L6/��ê!�»Ú Ricci

­Çe.§Kkúª:

λ1 ě 4 sup
fPFFF

inf
rPp0,Dq

fprq
şr

0
Cpsq´1ds

şD

s
pfCqpuqdu

ùp=^�ü�PÒ: Cprq“
´

cosh
”

r
2

b

´K
d´1

ı¯d´1

, FFF �

r0, Dsþ��ëY¼ê��N. dúªØ=Ú�
!
�rAÛÆ[(�

) A. Lichnerowicz Ú£¤Ð�3S)o�c5¤����«Í¶�O�

ÜU?.

�«Í¶�O(Ù¥Ô«\çö�`)

1.2 New variational formula for the first eigenvalue 5

Author(s) Lower bound

A. Lichnerowicz(1958)
d

d− 1
K, K � 0

d

d− 1
K, K � 0

d

d− 1
K, K � 0 (1.1)

P.H.Bérard, G.Besson,
& S. Gallot(1985)

d

{ ∫ π/2
0

cosd−1tdt
∫D/2

0
cosd−1tdt

}2/d

, K = d− 1 > 0d

{ ∫ π/2
0

cosd−1tdt
∫D/2

0
cosd−1tdt

}2/d

, K = d− 1 > 0d

{ ∫ π/2
0

cosd−1tdt
∫D/2

0
cosd−1tdt

}2/d

, K = d− 1 > 0 (1.2)

P. Li & S.T.Yau(1980)
π2

2D2
, K � 0 (1.3)

J.Q. Zhong &
H.C. Yang(1984)

π2

D2
, K � 0

π2

D2
, K � 0

π2

D2
, K � 0 (1.4)

D.G. Yang(1999)
π2

D2
+

K

4
, K � 0

π2

D2
+

K

4
, K � 0

π2

D2
+

K

4
, K � 0 (1.5)

P. Li & S.T.Yau (1980)
1

D2(d− 1) exp
[
1 +

√
1 + 16α2

] , K � 0 (1.6)

K.R. Cai(1991)
π2

D2
+K, K � 0

π2

D2
+K, K � 0

π2

D2
+K, K � 0 (1.7)

D. Zhao(1999)
π2

D2
+ 0.52K, K � 0

π2

D2
+ 0.52K, K � 0

π2

D2
+ 0.52K, K � 0. (1.8)

H.C. Yang(1990) &
F. Jia(1991)

π2

D2
e−α, if d � 5

π2

D2
e−α, if d � 5

π2

D2
e−α, if d � 5, K � 0K � 0K � 0 (1.9)

H.C. Yang(1990) &
F. Jia(1991)

π2

2D2
e−α′

, if 2 � d � 4, K � 0 (1.10)

In Table 1.2, the two parameters α and α′ are defined as

α = 2−1D
√
|K|(d− 1) and α′ = 2−1D

√
|K|((d− 1) ∨ 2).

The first estimate is due to A. Lichnerowicz 46 years ago. It is very good, since
it is indeed sharp for the unit sphere in two or more dimensions. After 27 years, this
result was improved by three French mathematicians, given in (1.2). The problem
here is that these two estimates become trivial for zero curvature, the unit circle
for instance. It is well known that the zero curvature case is harder than that of
positive curvature. The first progress was made by Li and Yau (1.3) and improved
by Zhong and Yang (1.4), by removing the factor two from (1.3). For the nonexpert,
one may think that this is not essential. However, it is regarded as a deep result in
geometry, since it is sharp for the unit circle. The fifth estimate is a mixture of the
first and the fourth sharp estimates.

We now go to the case of negative curvature. The first result (1.6) is again due
to Li and Yau in the same paper quoted above. Combining the two results (1.3)
and (1.6), it should be clear that the negative case is much harder than the positive

1.2 New variational formula for the first eigenvalue 5

Author(s) Lower bound

A. Lichnerowicz(1958)
d

d− 1
K, K � 0

d

d− 1
K, K � 0

d

d− 1
K, K � 0 (1.1)

P.H.Bérard, G.Besson,
& S. Gallot(1985)

d

{ ∫ π/2
0

cosd−1tdt
∫D/2

0
cosd−1tdt

}2/d

, K = d− 1 > 0d
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The first estimate is due to A. Lichnerowicz 46 years ago. It is very good, since
it is indeed sharp for the unit sphere in two or more dimensions. After 27 years, this
result was improved by three French mathematicians, given in (1.2). The problem
here is that these two estimates become trivial for zero curvature, the unit circle
for instance. It is well known that the zero curvature case is harder than that of
positive curvature. The first progress was made by Li and Yau (1.3) and improved
by Zhong and Yang (1.4), by removing the factor two from (1.3). For the nonexpert,
one may think that this is not essential. However, it is regarded as a deep result in
geometry, since it is sharp for the unit circle. The fifth estimate is a mixture of the
first and the fourth sharp estimates.

We now go to the case of negative curvature. The first result (1.6) is again due
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and (1.6), it should be clear that the negative case is much harder than the positive
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i , xi P R, βL«�§Ý. XÚ��p�^´;��:
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xi, xj PR. éu�½�>.ωÚk�ÝfΛĂZd,XÚ�ÛÜ�f��
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Ù¥ c :“ cpβq P r1, 2s.ùp,fpβq « gpβq ´��β Ñ 8 �§fpβq �

gpβq k�Ó�ÂñÌ�.
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λβ1 , σ
β : c = c(β) ∈ [1, 2]

exp
[−β2/4−c log β]− 2r

Mu-Fa Chen (BNU) Maximal eigenpair 2017 c 12 � 10 F 1 / 2

Ã¡�k�C. Ï³¼ê ukV³
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d�, 2Úã°	Ó1'u1��¤J��y(2g�Ööõ�º)

M. Znojil (2003), Zbl. Math., 01782097.

The work is a continuation of its seven (all self-) references...but offers very

nice results (their essence being well characterized by the title, and they look ‘final’.

Amazingly enough, there explicit bounds are complete (i.e., both-sided)!

Three illustrative examples demonstrate their power in applications.”

'u1��¤J�k;Í�Öµ

• L. Miclo’s review (Math Review, MR2091955, 2005): “these fields have

been very active recently, in particular due to the contributions of the

Beijing school led by Mr. Chen.”

• =I�[Æ¬¬
 D.G. Aldous� 9<õgò;Í [1]��“Standard

reference.”

• R. Durrett({I�Æ��¬) (SIAM Review, Book Reviews 48:1 (2006),

p.164): “Inequalities for the spectral gap and their applications are a

huge topic. Chen’s 228-page book takes the reader on a tour of some

of this material. The emphasis is on topics that Chen has contributed
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to (and I think this is appropriate), but this includes a wide variety of

interesting topics.”

“Chen has carried out an active research program and traveled exten-

sively (as indicated by the long list in the acknowledgments).

Chen is an experienced researcher who has won prizes in China and spo-

ken at the International Congress of Math, and he is an extensive writer

of lecture notes. ”

�õÖµ��<Ì�;Í98�¡�“Book Reviews”.

I[?M#ïÄìè

Ï�3 1978 c�c, �<3A�cm��´ül�ê, vk��6��

¸ÚÅ¬. 1978 cÖïm©, k
�8N, �)
����: Ï"ò5·

�Uk��ìè, 4°	U��¥I�k��ìè��Ø�. d?, ·�

�Ñ�5��'?Ð.

• 2001c,I[g,�ÆÄ7�"1
���VÇØM#ïÄìè, ù
´ISêÆ�¡Ä�ìè.
• 2000—2009 ��cm, Ä7��]Ï
 225 �ìè, 22 �+N¼(�
õ)nÏ]Ï, ·�´Ù¥��.

• 2009c2Àoìè�ISµ",·��´Ù¥��.
• �cÄ7�Ì?�¨Õ�Ç3uLu5�Æ��6

(2010-9-2 A1 �ª)¥AO��: ±�7{�Ç�Æâ�Þ<��®
���Æ/VÇØïÄ0...(�o�+N)Ñ´Ù¥�½½ö.

• +Nu 2006 c¼ÄÑÊ�NÄøGÚ�IÊ�NÄøG.

ù�, ·�²{
 23 câ¢y@c���.

n!�²L���:

²L�`z�Ä�°�nØ.

���ÅêÆ�²L��, ·�®Ñ�ü�Ö

• Oy²L����`zêÆnØ(#�),uÛ�Í,�7{,�h%?,
�®��Ñ��, 2025.
• uÛ�²L`z#nØ�¢y, �7{, �L�, �Q, ±�, 
xÍ,
�®��Ñ��, 2025.

�õá�,�)�Q,�L�,
x,±�¤��nØnã“²L�`z�u-

�#nØ”(¥!=©),þ�3�<Ì� https://math0.bnu.edu.cn/chenmf/

¥é�.
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�3¢�¥

�¢�1. ù�°�nØ�§Sz!��Uz. 8c���Ï�´A^

u¢�.

o!êÆïÄ��¥�`À{.
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