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Professor Xunjing Li passed away in February, 2003, at age 68, in Shanghai,

where he had lived for about half a century, almost equivalent to all his professional

life. Professor Li was known to many of his students as “Lao Ban”, which means

“Boss” in English. This is not only because of his absolute authority sensed by his

students, but most importantly is because of his vision in finding new directions

of research, his rigorous attitude towards each and every detail in the research

work, and his role as a mentor to many young mathematicians he had fostered. He

has been greatly missed by all his students, colleagues, collaborators, especially in

the event such as the international conferences on stochastic control, mathematical

finance, and/or backward stochastic differential equations, like the one held this

year (2005) in Fudan University.

Professor Xunjing Li was born in Qingdao, Shandong Province, China, on June

13, 1935. He came to Shanghai in 1956, at age of 21, as a graduate student in the

Department of Mathematics, Fudan University, after receiving a Bachelor degree

of Mathematics from Shandong University. He spent three years for his graduate

study, under the supervision of the renowned mathematician Professor Jiangong

Chen, in the area of approximation theory of functions. He started his teaching

and research career in 1959, when he became an assistant professor in the Depart-

ment of Mathematics, Fudan University. He was promoted to Lecturer in 1962, to

Associated Professor in 1980a, and to Full Professor in 1984. In 1985, he became

a nationally appointed Doctoral Supervisor, and was named as a Distinguished

aFrom 1966 to 1976, China was in the period of “Cultural Revolution”. All academic titles in

universities were abolished during that period
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Professor of Fudan University in 1997. Professor Li retired in 2001.

During the forty-five year span of his professional life, Professor Xunjing Li grew

from a student to a researcher and an educator, and made ineffaceable contributions

to the advances in control theory and related fields in China. He was best known

for his works on Maximum Principle for optimal controls of infinite dimensional

control systems, and is one of the most prominent pioneers in the area of the optimal

control theory of distributed parameter systems in China. Professor Li’s another

major contribution to the Chinese and the international control community was,

arguably, the fact that he almost single-handedly found and fostered a stochastic

control group in Fudan University, which has produced a flock of scholars who later

become influential players in the area across China, Europe and North America.

Professor Li’s research achievements can be chronologically summarized accord-

ing to the following main periods.

1. 1959—1976. Almost as soon as Professor Li finished his graduate study

and started work as an assistant lecturer in the Department of Mathematics of

Fudan University, he switched his research direction from Function Theory to Or-

dinary Differential Equations. This was partly due to a call from the department

to expand the academic areas, and as a young faculty member Professor Li enthu-

siastically answered. Following the leadership of Professor Fulin Jin, Professor Li

spent tremendous amount of time in the teaching and research in this new area.

In 1962, when he was only 27 years old, he co-authored the text book “Ordinary

Differential Equations” with Professor Fulin Jin. The book has been widely used as

a main text/reference book by researchers and students in China for many years.

In the meantime, as a natural extension of the theory of ordinary differential equa-

tions, Professor Li began to explore the area of control theory in early 1960’s. While

working on the subject of absolute stability of (finite dimensional) dynamic systems,

he participated in another important service activity to the Chinese control theory

community: this time was the translation of the celebrated monograph “Mathe-

matical Theory of Optimal Processes” by L. S. Pontryagin et al. In the middle of

1960’s, when Professor Li’s research activities just started to take off, the whole

direction of China took an unfortunate turn. During the ten-year period of 1966-

1976, the normal education and scientific research were strongly discouraged and

even interrupted due to the “Cultural Revolution”. Taking the only opportunity

in late 1960’s to apply his expertise in optimal control theory, Professor Li turned

to industrial and applied mathematics. He participated in several projects asso-

ciated with Shanghai Petroleum Refinery Factory, as well as Jin-Shan Petroleum

Chemical Cooperation. These experiences later became an important factor for his

perspectives towards control theory throughout his research.
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2. 1977—1987. The year 1977 marked a resurrection and a new era of Chi-

nese education system, as well as a turning point in Professor Li’s research career.

Starting from that year, many traditional teaching and research activities began

to be restored, including the national college entrance examination, a long tradi-

tion in China for universities to enroll freshman students, at both undergraduate

and graduate levelb. However, the scar in the scholastic activities and scientific re-

search caused by the ten-year turmoil period was clearly visible, the research results

achieved by many scholars like Professor Li but shelved for a decade became a little

out-of-date. Inspired by the new spring in the scientific field, he started to ponder

over the new germing points of his research. After a careful survey of articles and

evaluating his strength, he decided to attack the infinite dimensional optimal control

problems. The first break through came out in 1978, in a joint work with Professor

Yunlong Yao, then an assistant professor. For a time optimal control problem of

infinite dimensional linear systems, they realized, in general the attainable sets is

not necessarily convex (a substantial difference from the finite dimensional case),

but they discovered that its closure must be. Such an observation, together with the

separation theorem for convex sets in infinite dimensional spaces, lead to a proof of

maximum principle of time optimal control for infinite dimensional linear systems.

Their work was published in the top journal in China, Scientia Sinica (“Science in

China”), and was later presented in the 8th International Federation of Automa-

tion Conference (IFAC), Kyoto, Japan. While this might be considered usual by

today’s standard, but back then when China was just opened up, it was indeed a

highly recognizable event. The subsequent several years then witnessed a series of

research accomplishments by Professor Li and his group, including the second au-

thor. The vector-valued measures in the infinite dimensional optimal control theory

was investigated in depth, and the Pontryagin’s maximum principle was extended

to various cases of general semi-linear evolutionary distributed-parameter systems.

Among many other results, the one that involves terminal constraints is particularly

worth mentioning. It was known that in the finite-dimensional case, the maximum

principle requires only the differentiability of the coefficients, provided the the ter-

minal constraint set is closed and convex. But there exist counter-examples showing

that this is no longer the case in general for the infinite dimensional systems. As

a consequence, seeking the proper conditions under which the maximum principle

remains valid became a long-standing challenging problem. In 1985, Li and Yao

successfully resolved the problem with rigor and elegance. They proved that, for

the general semi-linear evolutionary distributed-parameter systems, if the terminal

constraints satisfy the finite co-dimension condition, then the maximum principle

holds. This result was highly recognized by the international control community,

and was later regarded as the foundation of the “Fudan School” research on the

infinite-dimensional optimal control theory.

bBoth authors of this article were the beneficiaries of this new policy, though at different levels.
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3. 1987—2001. Since 1985, a group of new researchers, mostly the new gen-

eration of graduate students after the class of 1977, started to join Professor Li’s

research group. By 1988, some new Ph.D’s from Europe and US returned to China

and became the important new addition. Among others, most notable were the

Post-doctor Shige Peng (France) and Associate Professor Jiongmin Yong (USA).

In 1989, Professor Li, in collaboration with Jiongmin Yong, further extended the

maximum principle to the general semilinear evolutionary distributed systems with

mixed initial-terminal constraints, by using Ekeland’s Variational Principle and an

improved “spike” variational method. This ignited another wave of activities, and

a variety of infinite dimensional versions of the maximum principle were knocked

down. It is commonly recognized that finite-dimensional optimal control theory

has three milestones: the maximum principle by L. S. Pontryagin, the method of

dynamic programming by R. Bellman, and the linear quadratic optimal control

theory by R. E. Kalman. Professor Li’s research covered essentially all the areas,

although the main focus in his earlier years was on the representation of the Pon-

tryagin maximum principle in the infinite dimensional spaces. Many of Professor

Li’s works and thoughts, along with many results obtained by the control theory

research group of Fudan University (a.k.a. “Fudan School”), can be found in the

book “Optimal Control Theory for Infinite Dimensional Systems”, co-authored by

Xunjing Li and Jiongmin Yong, and published by Birkhäuser in 1995. The book

summarized quite exhaustively the latest results in the optimal control theory of

nonlinear, deterministic, infinite dimensional systems up to that point, from the

perspectives of the aforementioned three milestones. It was very well commented

by researchers in the field of control theory.

Although for the most part of his professional life, Professor Li considered him-

self a “deterministic person”, he was nevertheless in essence the main reason of the

existence of several research groups, including the stochastic control group and later

the mathematical finance group, in Fudan University. Since 1985, especially after

he visited several universities in USA, he had a vision that Fudan had to develop

the research direction on stochastic control. He began by organizing a stochastic

control seminar, and directing several of his graduate students, including the first

authorc, to study and to explore new problems in that area. With Professor Li’s

cultivation, the scope of the research on stochastic control was quickly expanded to

most of the subjects in the field. In his late years, Professor Li personally involved

in many research projects on stochastic control theory. Collaborating with Shup-

ing Chen, Ying Hu, Shige Peng, Shanjian Tang, Jionming Yong, Xunyu Zhou, and

others, he worked on various problems in linear quadratic control problems, Max-

imum Principle for stochastic control systems with partial observations, and with

jumps. Apart from these works, Professor Li also made important contributions

in many other areas such as multi-player differential games, infinite dimensional

cThe first author later went on to complete his Ph.D dissertation, on singular stochastic control

problems, at University of Minnesota.
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linear quadratic unbounded optimal control, and optimal control of elliptic partial

differential equations.

As a closely related subject to his research, Professor Li also had far-reaching

perspectives toward infinite-dimensional dynamical systems and applications, an

area that has been rapidly and richly expanding since 1980’s. In 1982 and 1983, he

invited three leading mathematicians in this area, Professors Jack Hale, George Sell,

and Shui-Nee Chow, to visit Fudan University. Inspired by these successful visits

and encouraged by Professor Li himself, Xiaobiao Lin (now a professor at the NCSU,

Raleigh) and the second author later finished their doctoral dissertations at Brown

university and at the University of Minnesota, respectively, on topics of infinite-

dimensional dynamical systems and then become active and prolific researchers in

this area.

In addition to his mathematical research, Professor Li’s life-long pedagogical

achievements constitute another highlight of his life. Professor Li supervised four

postdoctors, eleven Ph.D students, thirteen Master students, as well as many junior

faculty members. Professor Li was famously known of being strict to his students

(this in effect earned him the name “Lao Ban”, as we mentioned before). In fact,

looking back, almost all his former advisees could tell some anecdotes where he

or she learned lessons, sometimes embarrassing, from Professor Li. However, this

might exactly be one of the main reasons that many of them became successful later

on, when they became professors, researchers, supervisors, and principal investiga-

tors themselves. As one of the main figures in dynamic system and control theory

in Fudan University and in China, Professor Li showed tremendous leadership by

not only encouraging young faculty in his research group to boldly explore new

areas, but also guiding his graduate students in their studies and investigations in

areas unfamiliar to himself. This philosophy of Professor Li was the key for success

in many cases with his graduate students. It was because of these efforts that the

research directions of the Fudan (control theory) group expanded and developed

progressively, from distributed parameter control systems in 1970’s and 1980’s, to

stochastic control theory in 1980’s and 1990’s, and to mathematical finance through-

out the 1990’s and continuing through the 2000’s. It would not be exaggerating to

say that without Professor Li, the Fudan University would not have a control group

of a history like what it is seen today.

This year when we cherish the memory of Professor Xunjing Li on his seventieth

birthday, we all feel that his adamant scholastic spirit and his rigorous scientific

approach have more or less become a part of our own professional life in conducting

research and in educating younger generations of graduate students. We are proud

to be a part of “Fudan School”, and glad to see that the named of the group is

being carried on by many more talented and dedicated mathematicians year after

year, and hopefully for years to come. We believe that this is what Professor Li

would be pleased to see as well.
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Journal of Fudan University (Natural Science), 5 (1960), no. 2, 159–166 (in

Chinese, with an English summary).

6. On the absolute stability of the indirect control systems Journal of Fudan

University (Natural Science), 7 (1962), no. 1, 25–34 (with Huimin Xie and

Junben Chen; in Chinese, with an English summary).

7. On the absolute stability of systems with time lags, Acta Mathematica

Sinica, 13 (1963), 558–573 (in Chinese); English Translation in Chinese

Mathematics, 4 (1963), 609–626.

8. Time optimal control of linear systems, Journal of Fudan University

(Natural Science), 9 (1964), no. 4, 501–512 (with Huimin Xie; in Chinese,

with a Russian summary).

9. Stability and time optimal control for automatic regulated systems,

Collection of Papers, Research Institute of Mathematics, Fudan University,

(1964), 95–111 (with Huimin Xie et al.; in Chinese).

10. Mathematical principle for electro-magnetic power-driven compressors (I) —

resonance analysis in the case of free loads, Journal of Fudan University

(Natural Science), 10 (1965), nos. 3–4, 151–154 (in Chinese).

11. Period-analysis approach to time series, Selection of Long-Term Forecast

Methods, (Eastern China 1973 meeting on precipitation forecast in the flood

season), Eastern China Meteorological Observatory Center, (1973), 71–73

(in Chinese).

12. Derived dynamic equation and feed-forward control for controlled plants —

an application of electronic digital computers in the control of atmospheric



July 27, 2007 15:2 Proceedings Trim Size: 9.75in x 6.5in Chap11-PublicationsLi-ModifiedYong

11

distillation, Acta Math. Appl. Sinica, 1 (1976), no. 2, 33–45 (in Chinese).

13. Analytical design of control equations, Journal of Fudan University (Natu-

ral Science), 17 (1978), no. 2, 38–48 (in Chinese).

14. On the analytic design of the optimal regulator for the systems with time

lags, Journal of Fudan University (Natural Science), 19 (1980), no. 2, 189–

195 (in Chinese, with an English summary).

15. An analysis of the mathematical model to the furnace of thermal dissocia-

tion for generating ethene, Journal of Fudan University (Natural Science),

19 (1980), no. 1, 115–116 (in Chinese).

16. Time optimal boundary control for systems governed by parabolic equations,

Chin. Ann. Math., 1 (1980), nos. 3–4, 453–458 (in Chinese, with an English

summary).

17. Time optimal control of distributed parameter systems, Scientia Sinica, 24

(1981), 455–465 (with Yao Yunlong).

18. On the evolution equation in Banach space, Chin. Ann. Math., 2 (1981), no.

4, 479–489 (in Chinese, with an English summary).

19. On applications of vector measure to the optimal control theory for dis-

tributed parameter systems, Chin. Ann. Math., 3 (1982), no. 5, 655–662 (in

Chinese, with an English summary).

20. Methods and applications of control theory Nature Magazine, 5 (1982), 435–

438 (in Chinese).

21. On the stability of nonlinear control systems with time-lag, Control Theory

and Applications, 1 (1984), no. 3, 117–123 (in Chinese, with English sum-

mary).

22. Vector-valued measure and the necessary conditions for the optimal control

problems of linear systems, Journal of Mathematical Research and Exposi-

tion, 4 (1984), no. 4, 51–56.

23. Maximum principle of distributed parameter systems with time-lags,

Springer Lecture Notes in Control & Information Science, vol. 75 (1985),

410–427 (with Yunlong Yao).



July 27, 2007 15:2 Proceedings Trim Size: 9.75in x 6.5in Chap11-PublicationsLi-ModifiedYong

12

24. Margin of stability for the optimal regulator of distributed parameter sys-

tems Control Theory and Applications, 3 (1986), no. 1, 76–82 (in Chinese,

with an English summary).

25. N-person differential games governed by infinite dimensional systems, J. Op-

tim. Theory & Appl., 50 (1986), 431–450.

26. Maximum principle of optimal periodic control for functional differential

systems, J. Optim. Theory & Appl., 50 (1986), 421–429.

27. Maximum principle of optimal controls for functional differential systems,

J. Optim. Theory & Appl., 54 (1987), 335–360 (with S. N. Chow).

28. On optimal control of functional differential systems, Springer Lecture Notes

in Control & Information Sciences, vol. 102 (1987), 112–119 (with Fulin Jin).

29. Optimal control for infinite dimensional systems, Springer Lecture Notes in

Control & Information Sciences, vol. 159 (1991), 96–105.

30. Maximum principle for optimal control of nonlinear generalized systems —

finite dimensional case, Acta Automatica Sinica, 17 (1991), 17–23 (with

Shige Peng; in Chinese).

31. Necessary conditions for optimal control of distributed parameter systems,

SIAM J. Control & Optim., 29 (1991), 895–906 (with Jiongmin Yong).

32. Dynamical model of neural network (I), Acta Biophysica Sinica, vol. 8, no.

2 (1992), 339–345 (with Fanji Gu and Jiong Ruan).

33. Dynamical model of neural network (II), Acta Biophysica Sinica, vol. 8, no.

3 (1992), 412–418 (with Fanji Gu and Jiong Ruan).

34. A realistic model of neural networks, J. of Electronics, vol. 9, no. 4 (1992),

289–295 (with Fanji Gu and Jiong Ruan).

35. Progress in control theory (distributed parameter systems), 1990 Yearbook

of Natural Science, 3.24–3.26, Shanghai Translation Publishing Company,

Shanghai, 1992 (in Chinese).

36. Optimal control theory for infinite dimensional systems, Progress in Natural

Science, 2 (1992), 104–112 (with Jiongmin Yong; in Chinese).



July 27, 2007 15:2 Proceedings Trim Size: 9.75in x 6.5in Chap11-PublicationsLi-ModifiedYong

13

37. Maximum principle for optimal control problem of nonlinear generalized sys-

tems — infinite dimensional case, Acta Math. Appl. Sinica, 15 (1992),

no. 1, 99–104 (with Ying Hu and Shige Peng; in Chinese with an English

summary).

38. A linear quadratic optimal control problem with disturbances — an algebraic

Riccati equation and differential games approach, Appl. Math. Optim., 30

(1994), 267–305 (with Shuping Chen, Shige Peng and Jiongmin Yong).

39. Necessary conditions for optimal control of stochastic systems with random

jumps, SIAM J. Control & Optim., 32 (1994), 1447–1475 (with Shanjian

Tang).

40. Maximum principle for optimal control of distributed parameter stochas-

tic system with random jumps, Lecture Notes in Pure & Appl. Math., 152

(1994), 867–890 (with Shanjian Tang).

41. The effect of small time delays in the feedback on boundary stabilization,

Science in China (Series A), 36 (1993), 1435–1443 (with Kangsheng Liu).

42. General necessary conditions for partially observed optimal stochastic con-

trols, J. Appl. Prob., 32 (1995), 1118–1137 (with Shanjian Tang).

43. Stochastic verification theorems within the framework of viscosity solutions,

SIAM J. Control & Optim., 35 (1997), 243–253 (with Jiongmin Yong and

Xunyu Zhou).

44. Tracking control for nonlinear affine systems, J. Math. Control & Informa-

tion, 14 (1997), 307–318 (with K. L. Teo and W. Q. Liu).

45. Stochastic linear quadratic regulator with indefinite control weight costs,

SIAM J. Control & Optim., 36 (1998), 1685–1702 (with Shuping Chen and

Xunyu Zhou).

46. Minimum period control problem for infinite dimensional system, Chin. Ann.

Math. (Ser. B), 19 (1998), no. 1, 113–128 (with Liping Pan).

47. The equivalence between two types of exponential stabilities, Chinese Science

Bulletin, 43 (Chinese Series, 1998), no. 16, 1787–1788; 43 (English Series,

1998), no. 18, 1583–1584 (with Hanzhong Wu).



July 27, 2007 15:2 Proceedings Trim Size: 9.75in x 6.5in Chap11-PublicationsLi-ModifiedYong

14

48. Linear quadratic problem with unbounded control in Hilbert spaces, Chinese

Science Bulletin, 43 (1998), no. 20, 1712–1717 (with Hanzhong Wu).

49. Synthesis of upper-triangular non-linear systems with marginally unstable

free dynamics using state-dependent saturation, Int. J. Control, 72 (1999),

1078–1086 (with Wei Lin).

50. Research into unexpected events: a key project of mathematical finance,

Chinese Science, vol. 51, no. 2 6–9, March, 1999 (with Zhiyuan Shen and

Jiongmin Yong; in Chinese).

51. Social responsibility of scientists, Chinese Science, vol. 52, no. 1, 24–25,

January, 2000 (with Zhiyuan Shen; in Chinese).

52. A linear quadratic problem with unbounded control in Hilbert spaces, Differ-

ential Integral Equations, 13 (2000), no. 4–6, 529–566 (with Hanzhong Wu).

53. Necessary conditions for optimal control of elliptic systems, J. Austral. Math.

Soc. (Ser. B), 41 (2000), 542–567 (with Hang Gao).

IV. Conference Proceedings Papers

1. On optimal control for distributed parameter systems, Proc. of 8th IFAC

World Congress, Kyoto, Japan, 1981, 207–212 (with Yunlong Yao).

2. Time optimal control of distributed Parameter systems (in Chinese),

Proc. National Exchange Meeting on Control Theory and Applied Mathe-

matics, Science Press, Beijing, 1981, 210–211 (with Yunlong Yao).

3. Some problems on optimal control theory and computer control, Proc.

National Exchange Meeting on Control Theory and Applied Mathe-

matics, Science Press, Beijing, 1981, 230–232 (in Chinese).

4. Vector-valued measure and the necessary conditions for the optimal con-

trol problems of linear systems, Proc. IFAC 3rd Symposium on Control of

Distributed Parameter Systems, Toulouse, France, 1982, 503–506.

5. On the stability of nonlinear control systems with time-lags, Proc. 1983

Beijing Symposium on Differential Geometry and Differential Equations,

Science Press, Beijing, China, 1986, 477–480.

6. Bounded real lemma and stability of the time lag nonlinear control systems,

Proc. 9th IFAC World Congress, Budapest, Hungary, 1984, 67–71.



July 27, 2007 15:2 Proceedings Trim Size: 9.75in x 6.5in Chap11-PublicationsLi-ModifiedYong

15

7. Quadratic optimal control for generalized linear stochastic control sys-

tems, Preprint of First China-Japan Symposium on System Control & Its

Appl., Hangzhou, China, 1989 (with Ying Hu and Shige Peng).

8. Robust design of regulator for controlled systems via LQ differential games,

Preprint of 2nd Japan-China Joint Symposium on System control Theory

& its Appl., Osaka, Japan, 1990 (with Shuping Chen).

9. Optimal control for a class of distributed parameter systems, Proc. 29th

CDC, Honolulu, USA, 1990, 2319–2320 (with Jiongmin Yong).

10. Optimality conditions for controls of infinite dimensional systems, Proc.

1st World Congress on Nonlinear Analysis, Tampa, Florida, USA, August,

1992.

11. Some Advances in the Theory of Optimal Control, Proc. National Annual

Meeting of Control Theory and Applications, 1992 (in Chinese).

12. On stochastic linear controlled systems, SIAM Conference on Control and

Appl., Minneapolis, USA, Sept. 1992 (with Shuping Chen, Shige Peng, and

Jiongmin Yong).

13. Works on Control Science of Fudan University, Proc. Annual Meeting of

Shanghai Society of Automation, 1992 (with Jiongmin Yong; in Chinese).

14. Contributions to the Theory of Optimal Stochastic Controls, Differential

Equations and Control Theory (Wuhan, 1994), 169-175, Lecture Notes in

Pure & Appl. Math., vol. 176 (1996), Marcel Dekker (with Shanjian Tang).

15. Necessary conditions for optimal control of infinite dimensional systems,

Proc. 1994 Hong Kong International Workshop on New Directions of Con-

trol and Manufacturing, Hong Kong, 1994, 214–221.

16. A Class of Non-conventional Stochastic Linear Quadratic Regulators, Proc.

2nd Asia Control Conference, 1997, 1-317-320 (with Shuping Chen and

Xunyu Zhou).

17. Necessary Conditions for Optimal Controls of Infinite Dimensional Systems,

Proc. 2nd Asia Control Conference, 1997, 1429–432.



July 27, 2007 15:2 Proceedings Trim Size: 9.75in x 6.5in Chap11-PublicationsLi-ModifiedYong

16

18. Global Stabilization of Nonlinear Systems with Marginally Unstable Free

Dynamics by Small Controls, Proc. of 1998 American Control Conference,

Philadelphia, 1998, 303–307 (with Wei Lin).

19. The Linear quadratic Optimal Control in Hilbert Spaces with Unbounded

Controls, Proc. 14th World Congress of IFAC, vol. F, 1999, 121–124.

20. Optimal Control Theory: from Finite Dimensions to Infinite Dimensions,

Control of Distributed Parameter and Stochastic Systems (Proc. of the

IFIP WG7.2 International Conference on Control of Distributed Parame-

ter and Stochastic Systems, June 19–22, 1998), (eds.: Shuping Chen, Xun-

jing Li, Jiongmin Yong and Xun Yu Zhou), Kluwer Academic Publishers,

Boston, 1999, 85–94.




