Bibliography

[AAK68] V.M. Adamjam, D.Z. Arov, and M.G. Krein. In^nite Hankel matrices and generalized problems of Caratheodory-Fejer and F. Riesz. Functional Anal. Appl., 2:1Ű18, 1968.

[AAK72] V.M. Adamjam, D.Z. Arov, and M.G. Krein. Analytic properties of Schmidt pairs for Hankel operator and the generalized Schur-Takagi problem. Math. USSR-Sb., 15:pp. 15Ű78, 1972.

[AAK78] V.M. Adamjam, D.Z. Arov, and M.G. Krein. In^nite block Hankel matrices and related extension problems. Amer. Math. Soc. Translations, 111:133Ű156, 1978.

[Aki95] M. Akian. Densities of idempotent measures and large deviations. IN- RIA Report No. 2534, 1995.

[Aki96] M. Akian. A probabilistic viewpoint on the convergence of optimization problems. Preprint, 1996.

[And63] T. Ando. On a pair of commuting contractions. Acta Sci. Math. (Szeged), 24:88Ű90, 1963.

[AQV94] M. Akian, J.P. Quadrat, and M. Viot. Bellman processes. In Lecture Notes in Control & Info. Science, volume 199, New York, 1994. Springer Verlag.

[AV73] B.D.O. Anderson and S. Vongpanitlerd. Network Analysis and Synthesis. Prentice-Hall, Englewood Cliffs, NJ, 1973.

[AW83] H. Attouch and R.J.B. Wets. A convergence theory for saddle functions. Trans. Amer. Math. Soc., 280(1):1Ű41, 1983.

[Bar98a] L. Baramov. On H_∞ control of nonstandard systems based on factorization. In Proc. MTNS 1998, 1998.

[Bar98b] L. Baramov. Solutions to a class of nonstandard nonlinear H_∞ control problems. Intern. J. Control, 1998. (to appear).

[BB91] T. Basar and P. Bernhard. H^∞-Optimal Control and Related Minimax Design Problems: A Dynamic Game Approach. Birkhauser, Boston, 1991. (second ed. 1995).

[BBJ88] J.S. Baras, A. Bensoussan, and M.R. James. Dynamic observers as asymptotic limits of recursive ^lters: Special cases. SIAM J. Applied Math., 48:1147Ű1158, 1988.

[BCD98] M. Bardi and I. Capuzzo-Dolcetta. Optimal Control and Viscosity Solutions of Hamilton-Jacobi-Bellman Equations. Birkhauser, Boston, 1998.

[BE96] A. Bensoussan and R.J. Elliott. A ^nite dimensional risk sensitive control problem. SIAM Journal of Control and Optimization, 1996.

[Bel57] R. Bellman. Dynamic Programming. Princeton University Press, 1957.

[Ben81] V.E. Benes. Exact ^nite dimensional ^lters for certain diffusions with nonlinear drift. Stochastics, 5:65Ű92, 1981.

[Ber91] P. Bernhard. Application of the minimax certainty equivalence principle to sampled data output feedback H_∞ control problem. Systems and Control Letters, 16:229Ű234, 1991.

[Ber94] P. Bernhard. Discrete and continuous time partial information minimax control. preprint, 1994.

[Ber96] P. Bernhard. A separation theorem for expected value and feared value discrete time games. ESAIM: Control, Optim. & Calc. Variations, 1:191Ű206, 1996. http://www.emath.fr/cocv/.

[BFHT87a] J.A. Ball, C. Foias, J.W. Helton, and A. Tannenbaum. Nonlinear interpolation theory in H_∞, modeling, robustness and sensitivity reduction in control systems. In ??, pages 31Ű46. Springer-Verlag, 1987.

[BFHT87b] J.A. Ball, C. Foias, J.W. Helton, and A. Tannenbaum. On a local nonlinear commutant lifting theorem. Indiana Univ. Mathematics J., 36:693Ű 709, 1987.

[BH83] J.A. Ball and J.W. Helton. A Beurling-Lax Theorem for the Lie group U (m, n) wich contains most classical interpolation theory. J. Operator Theory, 1:107Ű142, 1983.

[BH88a] J. Ball and J.W. Helton. Factorization of nonlinear systems: toward a theory for nonlinear H_∞ control. In Proc. IEEE CDC, 1988.

[BH88b] J. Ball and J.W. Helton. Interpolation problems for null and pole structure of nonlinear systems. In Proc. IEEE CDC, 1988.

[BH88c] J.A. Ball and J.W. Helton. Shift invariant manifolds and nonlinear analytic function theory. Integral Equations and Operator Theory, 11(5):615Ű725, 1988.

[BH89] J.A. Ball and J.W. Helton. H_∞ control for nonlinear plants: Connections with differential games. In Proc. 28th IEEE CDC, pages 956Ű962, 1989.

[BH92a] J.A. Ball and J.W. Helton. Inner-outer factorization of nonlinear operators. J. Functional Analysis, 104:363Ű413, 1992.

[BH92b] J.A. Ball and J.W. Helton. Nonlinear H_∞ control theory for stable plants. J. Mathematics of Control, Signals, and Systems, 5:233Ű261, 1992.

[BH96] J.A. Ball and J.W. Helton. Viscosity solutions solutions of Hamilton- Jacobi Equations arising in nonlinear H_∞ control. J. Mathematical Systems, Estimation, & Control, 6:1Ű22, 1996.

[BHV91] J.A. Ball, J.W. Helton, and M. Verma. A factorization principle for stabilization of linear control systems. Int. J. Robust & Nonlinear Control, 1:229Ű294, 1991.

[BHW93] J.A. Ball, J.W. Helton, and M.L. Walker. H_∞ control for nonlinear systems with output feedback. IEEE Trans. Aut. Control, 38:546Ű559, 1993.

[BJ97] J.S. Baras and M.R. James. Robust and risk-sensitive for ^nite state machines and hidden markov models. J. Math. Systems, Estimation and Control, 7:371Ű374, 1997.

[BK82] J.S. Baras and P.S. Krishnaprasad. Dynamic observers as asymptotic limits of recursive ^lters. In Proc. 21st IEEE CDC, pages 1126Ű1127, 1982.

[BK96] L. Baramov and H. Kimura. Nonlinear local J-lossless conjugation and factorization. Int. J. Robust Nonlinear Control, ??:???, 1996.

[BO95] T. Basar and G.J. Olsder. Dynamic Noncooperative Game Theory. Academic Press, New York, second edition, 1995.

[BR87] J.A. Ball and A.C.M. Ran. Optimal Hankel norm model reductions and Wiener-Hopf factorization. SIAM J. Control Optim., 25(2):362Ű382, 1987.

[BR95] P. Bernhard and A. Rapaport. Min-max certainty equivalence princile and differential games. Internat. J. Robust & Nonlinear Contr., 1995.

[BSS80] M. Bettayeb, M. G. Safanov, and L. M. Silverman. Optimal approximation of continuous time. Proc IEEE, pages 195Ű198, 1980.

[BvdS96] J.A. Ball and A.J. van der Schaft. J-inner outer factorization, J-spectral factorization and robust control for nonlinear systems. IEEE Trans. Automatic Control, pages 379Ű392, 1996.

[BvS85] A. Bensoussan and J.H. van Schuppen. Optimal control of partially observable stochastic systems with an exponential-of-integral performance index. SIAM Journal on Control and Optimization, 23:599Ű613, 1985.

[CE95] C. Charalambous and R.J. Elliott. Remarks on the explicit solutions for nonlinear partially observable stochastic control problems and relations to H_∞ or robust control. In Proc. 34th IEEE CDC, pages 2858Ű2863, New Orleans, 1995.

[CEL84] M.G. Crandall, L.C. Evans, and P.L. Lions. Some properties of viscosity solutions of hamilton-jacobi equations. Trans. Amer. Math. Soc., 282:487Ű502, 1984.

[CH95] C. Charalambous and J.L. Hibey. Applications of minimum principle for continuous-time partially observable risk-sensitive control problems. In 34th IEEE CDC, New Orleans, 1995.

[CJ84] B.C. Chang and B. Pearson Jr. Optimal disturbance reduction in linear multivariable systems. IEEE Trans., Automat. Contr., AC-29:880Ű887, 1984.

[Cla83] F.H. Clarke. Optimization and Non-Smoooth Analysis. Wiley- Interscience, 1983.

[DBB93] G. Didinsky, T. Basar, and P. Bernhard. Structural properties of minimax policies for a class of differential games arising in nonlinear H_∞ control and ^ltering. In 32nd IEEE CDC, 1993.

[DE97] P. Dupuis and R.S. Ellis. A Weak Convergence Approach to the Theory of Large Deviations. Wiley, New York, 1997.

[Dei85] K. Deimling. Nonlinear Functional Analysis. Springer Verlag, New York, 1985.

[DFT92] J. Doyle, B. A. Francis, and A. Tannenbaum. Feedback Control Theory. Macmillan Pub. Co., New York, 1992.

[DGKF89] J.C. Doyle, K. Glover, P.P. Khargonekar, and B. Francis. State-space solutions to the standard H_2 and H_∞ control problems. IEEE Transactions on Automatic Control, 34(8):831Ű847, 1989.

[Doy83] J. C. Doyle. Synthesis of robust controllers and ^lters. In Proc. 22nd IEEE CDC, San Antonio, Texas, 1983.

[Doy84] J. C. Doyle. Lecture notes in advances in multivariable control. Honeywell/ONR workshop, 1984.

[Dun67] T.E. Duncan. Probability Densities for Diffusion Processes with Application to Nonlinear Filtering Theory. PhD thesis, Stanford Univ., 1967.

[DVK78] P. DeWilde, A. Vieira, and T. Kailath. On a generalized Szegĺo-Levinson realization algorithm for optimal linear predictors based on a network synthesis approach. IEEE Trans. Circuit Theory, 25:663Ű675, 1978. Special Issue on Math. Foundations of Systems Theory.

[EAM95] R.J. Elliott, L. Aggoun, and J.B. Moore. Hidden Markov Models: Estimation and Control. Springer Verlag, New York, 1995.

[Ell82] R.J. Elliott. Stochastic Calculus and Applications. Springer Verlag, New York, 1982.

[ES84] L.C. Evans and P.E. Souganidis. Differential games and representation formulas for solutions of hamilton-jacobi-isaacs equations. Indiana Univ. Math. J., 33:773Ű797, 1984.

[FGT95] C. Foias, C. Gu, and A. Tannenbaum. Nonlinear H_∞ optimization: A causal power series approach. SIAM J. Control Optim., 33:185Ű207, 1995.

[FGT96] C. Foias, C. Gu, and A. Tannenbaum. Nonlinearity in H_∞ control theory, causality in the commutant lifting theorem, and extension of interwining operators. Integral Equations and Operator Theory, 25:481Ű489, 1996.

[FGT98] C. Foias, C. Gu, and A. Tannenbaum. On the nonlinear standard H_∞ problem. Operator Theory: Adv. Appl., 1998. (to appear).

[FHH97] W.H. Fleming and D. Hernandez-Hernandez. Risk-sensitive control of ^nite state machines on an in^nite horizon I. SIAM J. Control Optim., 35(5):1790Ű1810, 1997.

[FHH98] W.H. Fleming and D. Hernandez-Hernandez. Risk-sensitive control of ^nite state machines on an in^nite horizon II. SIAM J. Control Optim., 1998.

[FHZ84] B. A. Francis, J. W. Helton, and G. Zames. H^∞-optimal feedback controller for linear multivariable systems. IEEE Trans. Auto Comnt., AC- 29:888Ű900, 1984.

[FJ96] W.H. Fleming and M.R. James. The risk-sensitive index and the H_2 and H_∞ norms for nonlinear systems. J. Mathematics of Control, Signals, and Systems, 8:199Ű221, 1996.

[Fle82] W.H. Fleming. Nonlinear semigroup for controlled partially observed diffusions. SIAM J. Control, 20(2):286Ű301, 1982.

[FM] W.H. Fleming and W.M. McEneaney. A max-plus based algorithm for an HJB equation of nonlinear ^ltering. preprint.

[FM92] W.H. Fleming and W.M. McEneaney. Risk-sensitive optimal control and differential games. In Stochastic Theory and Adaptive Control, volume 184 of LNCIS, pages 185Ű197. Springer Verlag, Berlin, 1992.

[FM95] W.H. Fleming and W.M. McEneaney. Risk-sensitive control on an in^- nite time horizon. SIAM J. Control Optim., 33:1881Ű1915, 1995.

[FP82] W.H. Fleming and E. Pardoux. Optimal control for partially observed diffusions. SIAM J. Control, 20(2):261Ű285, 1982.

[FR75] W.H. Fleming and R.W. Rishel. Deterministic and Stochastic Optimal Control. Springer Verlag, New York, 1975.

[Fra84] B.A. Francis. A Course in H_∞ Control Theory. LNCIS. Springer Verlag, New York, 1984.

[FS93] W.H. Fleming and H.M. Soner. Controlled Markov Processes and Viscosity Solutions. Springer Verlag, New York, 1993.

[GD88] K. Glover and J.C. Doyle. State-space formulae for all stabilizing controllers that satisfy an H_∞ norm bound and relations to risk-sensitivity. Systems and Control Letters, pages 167Ű172, 1988.

[GGLD90] M. Green, K. Glover, D. Limebeer, and J. Doyle. A J-spectral factorization approach to H_∞ control. In Progress in Systems and Control Theory 4, volume II, 1990. MTNS-89.

[GL95] M. Green and D.J.N. Limebeer. Linear Robust Cotrol. Prentice-Hall, Englewood Cliffs, NJ, 1995.

[Glo84] K. Glover. All optimal Hankel-norm approximations of linear multivariable systems and their L_∞ error bounds. International Jour. Control, 39:1115Ű1193, 1984.

[Gre92] M. Green. H_∞ controller synthesis by J-coprime factorization. SIAM J. Control Optim., 30:522Ű547, 1992.

[HBJP87] J.W. Helton, J. Ball, C. Johnson, and C. Palmer. Operator Theory, Analytic Functions, Matrices and Electrical Engineering, volume 68 of Regional Conference Series in Mathematics. SIAM, 1987.

[Hel76] J. W. Helton. Operator theory and broadband matching. In Proc. Eleventh Annual Allerton Conference on Circuits and Systems Theory, 1976.

[Hel78] J. W. Helton. A mathematical view of broadband matching. In IEEE Int. Conf. Circuits and Systems, 1978.

[Hel81] J.W. Helton. Broadbanding gain equalization directly from data. IEEE Trans. Circuits and Systems, CAS-28, 12:1125Ű1137, 1981.

[Hel83] J.W. Helton. An H_∞ approach to control. In IEEE Conference on Decision Control, San Antonio, Texas, 1983.

[Hij80] O. Hijab. Minimum Energy Estimation. PhD Dissertation, UC Berkeley, 1980.

[Hij90] O. Hijab. Partially observed control of markov processes III. The Annals of Probability, 18:1099Ű1125, 1990.

[HJ94] J.W. Helton and M.R. James. An information state approach to nonlinear J-inner/outer factorization. In 33rd IEEE CDC, Orlando, pages 2565Ű 2571, 1994.

[HJ95] J.W. Helton and M.R. James. Reduction of controller complexity in nonlinear H_∞ control. In 34rd IEEE CDC, New Orleans, pages 2233Ű 2238, 1995.

[HJ96a] J.W. Helton and M.R. James. J-inner/outer factorization for bilinear systems. In 34th IEEE CDC, Kobe, Japan, pages 3788Ű3793, 1996.

[HJ96b] J.W. Helton and M.R. James. On the stability of the information state system. Systems & Control Letters, 29:61Ű72, 1996.

[HJ98] J.W. Helton and M.R. James. On validation the certainty equivalence assumptions in nonlinear h_∞ control. In 37th IEEE CDC, 1998.

[HJM98] J.W. Helton, M.R. James, and W.M. McEneaney. Nonlinear control: The joys of having and extra sensor. In 37th IEEE CDC, 1998.

[HK77] R. Hermann and A.J. Krener. Nonlinear controllabilityand observability. IEEE Trans. Aut. Control, 22(5):728Ű740, 1977.

[HM76] D. Hill and P. Moylan. The stability of nonlinear dissipative systems. IEEE Transactions on Automatic Control, AC-21:708Ű7811, 1976.

[HM77] D. Hill and P. Moylan. Stability results for nonlinear feedback systems. Automatica, 13:377Ű382, 1977.

[HM80a] D. Hill and P. Moylan. Dissipative dynamical systems: Basic inputoutput and state properties. Journal of the Franklin Institute, 309:327Ű 357, 1980.

[HM80b] D.J. Hill and P.J. Moylan. Connections between ^nite-gain and asymptotic stability. IEEE Trans. Aut. Control, 1980.

[HM98a] J.W. Helton and O. Merino. Classical Control Using H_∞ Methods: Theory, Optimization, and Design. SIAM, Philadelphia, 1998.

[HM98b] M. Horton and W.M. McEneaney. Max-plus eigenvector representations for nonlinear H_∞ value functions. preprint, 1998.

[HV95] J.W. Helton and A.E. Vityaev. A new type of hjbi inequality governing situations where certainty equivalence fails. In Proc. IFAC NOLCOS, 1995.

[IA92a] A. Isidori and A. Astol^. Disturbance attenuation and H_∞-control via measurement feedback. IEEE Transactions on Automatic Control, 37:1283Ű1293, 1992.

[IA92b] A. Isidori and A. Astol^. Nonlinear H_∞-control via measurement feedback. Journal of Mathematical Systems, Estimation and Control, 2(1):31Ű44, 1992.

[IK95] A. Isidori and W. Kang. H_∞ control via measurement feedback for general nonlinear systems. IEEE Trans. Aut. Control, 40(3):466Ű472, 1995.

[Isa65] R. Isaacs. Differential Games. Wiley, 1965. (Kruger, 1975).

[Isi94] A. Isidori. Nonlinear H_∞ control via measurement feedback for af^ne nonlinear systems. Int. J. Robust Nonlinear Control, 4:553Ű574, 1994.

[Jac73] D.H. Jacobson. Optimal stochastic linear systems with exponential performance criteria and their relation to deterministic differential games. IEEE Transactions on Automatic Control, 18(2):124Ű131, 1973.

[Jam91] M.R. James. Finite time observer design by probabilistic-variational methods. SIAM Journal on Control and Optimization, 29(4):954Ű967, 1991.

[Jam92] M.R. James. Asymptotic analysis of nonlinear stochastic risk-sensitive control and differential games. Mathematics of Control, Signals and Systems, 5(4):401Ű417, 1992.

[Jam93] M. R. James. A partial differential inequality for dissipative nonlinear systems. Systems and Control Letters, 21(4):315Ű320, 1993.

[Jam94a] M.R. James. Book review. Stochastics, 49:129Ű137, 1994. Review of: W.H. Fleming and H.M. Soner, ŞControlled Markov Processes and Viscosity SolutionsŤ, Springer, New York, 1993).

[Jam94b] M.R. James. On the certainty equivalence principle and the optimal control of partially observed dynamic games. IEEE Trans. Aut. Control, 39(11):2321Ű2324, 1994.

[Jam98] M.R. James. Nonlinear semigroups for partially observed risk-sensitive control and minimax games. In Volume in Honor of W.H. Fleming. ??, 1998.

[JB88] M.R. James and J.S. Baras. Nonlinear ^ltering and large deviations: A PDE-control theoretic approach. Stochastics, 23(3):391Ű412, 1988.

[JB95] M.R. James and J.S. Baras. Robust H_∞ output feedback control for nonlinear systems. IEEE Transactions on Automatic Control, 40:1007Ű 1017, 1995.

[JB96] M.R. James and J.S. Baras. Partially observed differential games, in^nite dimensional HJI equations, and nonlinear H_∞ control. SIAM J. Control Optim., 34:1342Ű1364, 1996.

[JBE94] M.R. James, J.S. Baras, and R.J. Elliott. Risk-sensitive control and dynamic games for partially observed discrete-time nonlinear systems. IEEE Transactions on Automatic Control, 39:780Ű792, 1994.

[Jia95] T. Jiang. The metric of large deviation convergence. preprint, 1995.

[JY95] M.R. James and S. Yuliar. A nonlinear partially observed differential game with a ^nite dimensional information state. Systems & Control Letters, 26:137Ű145, 1995.

[Kal60] R.E. Kalman. A new approach to linear ^ltering and prediction theory. ASME Trans., Series D, J. Basic Engineering, 82:35Ű45, 1960.

[KB60] R.E. Kalman and R.S. Bucy. New results in linear ^ltering and prediction theory. ASME Trans., Series D, J. Basic Engineering, 83:95Ű108, 1960.

[KET75] S.R. Kuo, D.L. Elliott, and T.J. Tarn. Exponential observers for nonlinear dynamic systems. Inform. Cont., 29:204Ű216, 1975.

[Kim84] H. Kimura. Robust stabilizability for a class of transfer functions. IEEE Trans Auto. Control, AC-29:788Ű793, 1984.

[Kim92] H. Kimura. (J, J^′)-lossless factorization based on conjugation. Systems and Control Letters, 19:95Ű109, 1992.

[Kim95] H. Kimura. Chain scattering representation, J-lossless factorization and H_∞ control. Math. Systems Estimation Control, 5:203Ű255, 1995.

[Kim97] H. Kimura. Chain Scattering Approach to H^∞-Control. Birkhauser, Boston, 1997.

[KKK95] M. Krstic, I. Kanellakopoulos, and P. Kokotovic. Nonlinear and Adaptive Control Design. Wiley, 1995.

[KR85] A.J. Krener and W. Respondek. Nonlinear observers with linearizable error dynamics. SIAM J. Control Optim., 23(2):197Ű216, 1985.

[Kre94] A.J. Krener. Necessary and suf^cient conditions for nonlinear worst case (H_∞) control and estimation. J. Math. Systems Estimation Control, 5, 1994.

[KS89] N.N. Krasouskii and A.I. Subbotin. Game Theoretical Control Problems. Springer Verlag, Berlin, 1989.

[Kus64] H.J. Kushner. On the differential equations satis^ed by conditional probability densities of markov processes. SIAM J. Control, 2:106Ű119, 1964.

[KV86] P.R. Kumar and P. Varaiya. Stochastic Systems: Estimation, Identi�cation and Adaptive Control. Prentice-Hall, Englewood Cliffs, NJ, 1986.

[Kwa83] H. Kwakernaak. Robustness optimization of linear feeedback systems. In Proc. IEEE CDC, pages 618Ű624, San Antonio, Texas, 1983.

[Kwa86] H. Kwakernaak. A polynomial approach to minimax frequency domain optimization of multivariable systems. Int. J. Control, 44:117Ű156, 1986.

[LAKG92] D.J.N. Limebeer, B.D.O. Anderson, P.P. Khargonekar, and M. Green. A game theoretic approach to H_∞ control for time varying systems. SIAM Journal of Control and Optimization, 30(2):262Ű283, 1992.

[LB95] W. Lin and C.I. Byrnes. Discrete-time nonlinear H_∞ control with measurement feedback. Automatica, 31(3):419Ű434, 1995.

[LD94] W.M. Lu and J.C. Doyle. H_∞ control of nonlinear systems via output feedback. IEEE Trans. Aut. Control, 39:2517Ű2521, 1994.

[LH88] D.J.N. Limebeer and G.D. Halikias. A controller degree bound for H_∞- optimal control problems of the second kind. SIAM J. Control Opt., 26(3):646Ű677, 1988??

[LM95] G.L. Litvinov and V.P. Maslov. Correspondence principle for idempotent calculus and some computer applications. Preprint, 1995.

[LS91] Y. Lin and E.D. Sontag. A universal formula for stabilization with bounded controls. Systems and Control Letters, 16:393Ű397, 1991.

[LS95] Y. Lin and E.D. Sontag. Control-Lyapunov universal formulae for restricted inputs. Control: Theory and Advanced Technology, 10:1981Ű 2004, 1995.

[Lue66] D.G. Luenberger. Observers for multivariable systems. IEEE Trans. Aut. Control, 11:190Ű199, 1966.

[Maa96] W.C.A. Maas. Nonlinear H_∞ Control: The Singular Case. PhD thesis, University of Twente, 1996.

[McE95a] W.M. McEneaney. Robust control and differential games on a ^nite time horizon. Math. Control Systems Signals, 8:138Ű166, 1995.

[McE95b] W.M. McEneaney. Uniqueness for viscosity solutions of nonstationary HJB equations under some a priori conditions (with applications). SIAM J. Control Optim., 33:1560Ű1576, 1995.

[MM82] R.K. Miller and A.N. Michel. Ordinary Differential Equations. Academic Press, New York, 1982.

[Mor66] R.E. Mortensen. Optimal Control of Continuous-Time Stochastic Systems. PhD thesis, Univ. California, Berkeley, 1966.

[Mor68] R.E. Mortensen. Maximum-likelihood recursive nonlinear ^ltering. J. Opt. Theory Appl., 2:386Ű394, 1968.

[MS92] V.P. Maslov and S.N. Samborski. Idempotent Analysis. Amer. Math. Soc., Providence, RI, 1992. Adv. Sov. Math.

[Nag96] H. Nagai. Bellman equations of risk-sensitive control. SIAM J. Control Optim., 34:74Ű101, 1996.

[Ngu96] S.K. Nguang. Robust nonlinear H_∞ output feedback control. IEEE Trans. Aut. Control, 41(7):1003Ű1007, 1996.

[Nis76] N. Nisio. On a nonlinear semigroup attached to optimal stochastic control. Publ. RIMS Kyoto Univ., pages 513Ű537, 1976.

[PAJ91] I.R. Petersen, B.D.O. Anderson, and E.A. Jonckheere. A ^rst principles solution to the non-singular H^∞ control problem. International Journal of Robust and Nonlinear Control, 1(3):171Ű185, 1991.

[Pet87] I.R. Petersen. Disturbance attenuation and H_∞ optmization: A design method based on the algebraic riccati equation. IEEE Trans. Aut. Control, 32(5):427Ű429, 1987.

[PMR96] P. Dai Pra, L. Meneghini, and W.J. Runggaldier. Connections between stochastic control and dynamic games. Math. Control Signals Systems, 9(4):303Ű326, 1996.

[Qua90] J.P. Quadrat. Theoremes asymptotiques en programmation dynamique. C.R. Acad. Sci. Paris, 311:745Ű748, 1990.

[Qua92] J.P. Quadrat. Brownian and diffusion decision processes. In Synchronization and Linearity, Eds: F. Baccelli, G. Cohey, G.J. Olsder and J.P. Quadrat, volume 77. Wiley, 1992. LN in Control and Info. Sciences.

[RS91] I. Rhee and J.L. Speyer. A game theoretic approach to a ^nite-time disturbance attenuation problem. IEEE Trans. Aut. Control, 36:1021Ű 1032, 1991.

[Run91] T. Runolfsson. The equivalence between in^nite horizon optimal control of stochastic systems with exponential of integral performance index and stochastic differential games. Johns Hopkins University TR JHU-ECE 91-07, 1991.

[Sar67] D. Sarason. Generalized interpolation in H^∞. Trans. Amer. Math. Soc., 127:179Ű203, 1967.

[SNF70] B. Sz.-Nagy and C. Foias. Harmonic Analysis of Operators on Hilbert Space. North Holland, Amsterdam, 1970.

[Sor96] P. Soravia. H_∞ control of nonlinear systems: Differential games and viscosity solutions. SIAM J. Control Optim., 34:1071Ű1097, 1996.

[Sto92] A. A. Stoorvogel. The H_∞ Control Problem: A State Space Approach. Prentice Hall, Englewood Cliffs, NJ, 1992.

[Str65] C. Striebel. Suf^cient statistics in the optimal control of stochastic systems. J. Math. Anal. Appl., 12:576Ű592, 1965.

[Str68] R.L. Stratonovich. Conditional Markov Processes and Their Application to the Theory of Optimal Control. Elsevier, New York, 1968.

[SU96] S. Sasaki and K. Uchida. Synthesis of H_∞ output feedback control for bilinear systems. In Proc. IEEE CDC, December 1996.

[Tad90] G. Tadmor. Worst-case design in the time domain: the maximum principle and the standard H_∞ problem. Math. Control. Signals Systems, 3:301Ű324, 1990.

[Tan80] A. Tannenbaum. Feedback stabilization of plants with uncertainty in the gain factor. Int. J. of Control, 32:1Ű16, 1980.

[Teo94] C. Teolis. Robust H_∞ Control for Nonlinear Systems. ISR, University of Maryland, 1994. PhD Dissertation.

[TYJB94] C. Teolis, S. Yuliar, M.R. James, and J.S. Baras. Robust h_∞ output feedback control of bilinear systems. In 33rd IEEE CDC, pages 1421Ű 1426, 1994.

[vdS91] A. van der Schaft. On a state space approach to nonlinear H_∞ control. Systems and Control Letters, 16(1):1Ű8, 1991.

[vdS92] A. J. van der Schaft. L_2-gain analysis of nonlinear systems and nonlinear state feedback control. IEEE Transactions on Automatic Control, 37(6):770Ű784, 1992.

[vdS96] A.J. van der Schaft. L_2-Gain and Passivity Techniques in Nonlinear Control. Springer Verlag, New York, 1996.

[Vid93] M. Vidyasagar. Nonlinear Systems Analysis. Prentice-Hall, Englewood Cliffs, second edition, 1993.

[Whi81] P. Whittle. Risk-sensitive linear/quadratic/Gaussian control. Advances in Applied Probability, 13:764Ű777, 1981.

[Whi90a] P. Whittle. A risk-sensitive maximum principle. Systems and Control Letters, 15:183Ű192, 1990.

[Whi90b] P. Whittle. Risk-Sensitive Optimal Control. Wiley, New York, 1990.

[Whi91] P. Whittle. A risk-sensitive maximum principle: The case of imperfect state observation. IEEE Transactions on Automatic Control, 36:793Ű 801, 1991.

[Wil71] J.C. Willems. Least squares stationary optimal control and the algebraic riccati equation. IEEE Trans. Aut. Control, 16(6):621Ű634, 1971.

[Wil72] J.C. Willems. Dissipative dynamical systems - Part I: General theory. Archive of Rational Mechanics and Analysis, 45:321Ű351, 1972.

[Won68] W.M. Wonham. On the separation theorem of stochastic control. SIAM J. Control Optim., 6:312Ű326, 1968.

[YJH98] S. Yuliar, M.R. James, and J.W. Helton. State feedback dissipative control synthesis. J. Math. Control, Signals and Systems, 1998.

[You69] L.C. Young. Lectures on Calculus of Variations and Optimal Control Theory. Saunders, Philadelphia, 1969.

[YS67] D.C. Youla and M. Saito. Interpolation with positive real functions. J. Franklin Inst., 284:77Ű108, 1967.

[Yul96] S. Yuliar. Nonlinear Dissipative Control. PhD thesis, Australian National University, Canberra, Australia, 1996.

[Zak69] M. Zakai. On the optimal ^ltering of diffusion processes. Z. ver. Gebiete, 11:230Ű243, 1969.

[Zam79] G. Zames. Optimal sensitivity and feedback: weighted seminorms, approximate inverses, and plant invariant schemes. In Proc. Allerton Conf., 1979.

[ZDG96] K. Zhou, J. Doyle, and K. Glover. Robust and Optimal Control. Prentice Hall, NJ, 1996.

[ZF81] G. Zames and B. Francis. Feedback and minimax sensitivity. In NATO Lecture Notes, volume 117, 1981. Multivariable Analysis and Design Techniques.

[ZF83] G. Zames and B. Francis. Feedback, minimax sensitivity, and optimal robustness. IEEE Trans. Automat. Contr., AC-28:585Ű601, 1983.

Index A^× hyperbolic, 214 strongly stable, 237 adjoint information state, 77 admissible, 83, 100

controller, 49 information state controller, 86 state feedback controller, 145 antistabilizable, 58

L_2 exponentially, 252 antistabilizable states, 58 antistabilizing

L_2, 308 L_2 exponentially, 254 solution

Riccati, 5 antistable

L_2, 57 incrementally L_2 exponentially, 57, 254 L_2, 57 antistable subspace, 249 assumptions, 84, 133, 146, 159, 160, 169, 177, 181, 193, 219, 252 standard, 4 asymptotically L_2 stable, 56 asymptotically stable, 56 attractor, 75, 252

control, 24, 75, 76 augmented controller, 192 available storage, 134, 156, 270

bandwidth constraint, 29 bias, 49

coercive, 49 minimal, 50 bilinear systems, 26, 163, 250 factorization, 188 Y differential equation, 164 block problem

1 and 2A, 48, 275

hyperbolic, 237 hyperbolic stability, 276 nonsingular, 237 purely singular, 237 purely singular stability, 279 2A, 214 4 and 2B, 48 Bounded Real Lemma, 136

Strict, 139 broadband impedance matching, 31

central controller, 17, 112

certainty equivalence, 238 hyperbolic, 237 nonsingular, 237 singular, 236 stable or pure singular, 237 state feedback, 149 certainty equivalence, 25

assumption, 170 control, 170 controller, 26, 171, 172 factorization, 185 classical perspective, 28 closed loop, 1, 85 coercive, 49, 253

quadratic, 135 computational requirements, 23, 221 control attractor, 76 control problem

dissipative, 49, 51, 71 γ-dissipative, 87, 108

time varying, 290

H_∞, 2, 51 controllable, 139 controller, 2, 49

admissible, 49 uncompromised H_∞, 211 cost function, 61, 300 coupling, 83, 85, 112, 122, 125, 126 linear, 6 critical feedback, 179, 181

decomposition, 176 density, 315 derivative

Frechet, 16, 54, 82, 90 Gateaux, 54 generalized directional, 54, 94 detectability, 59 detectable

L_2, 59 strong zero-state, 59 zero-state, 59, 137, 253 DGKF

central controller, 19, 167 X equation

stabilizing, 6 Y equation

stabilizing, 6 differential equation, 293 dissipation, 177

inequality, 49, 82, 134, 155 strict, 50 time varying, 287 PDI, 82, 93, 98

generalized, 97 good solution, 101 p-smooth solution, 101 dissipative, 3, 49, 134

pre-, 106 domain, 53, 55, 63 domain of attraction, 75

control, 75, 252, 276, 281 dynamic programming, 87, 108, 236, 290 equation, 82 in terms of transition operator, 228 PDE, 16, 82, 91, 98, 101, 300 p-smooth solution, 101 generalized, 96, 97, 232 good solution, 101 principle, 300

energy balance equation, 183 equilibrium, 56

information state equation, 74 solution to information state PDE, 16 equivalence class, 77 estimation, 6, 8 exponential stability

local, 56 exponentially hyperbolic, 58

factoring PDE, 181

state feedback, 185 factorization, 27, 38, 49, 175

and H_∞ control, 190 bilinear systems, 188 certainty equivalence, 185 critical feedback, 179, 181 information state, 179 inner, 180 input-output, 176 linear systems, 189 non-square, 200 outer, 180 RECIPE, 179 reversing arrows on one port, 202 separation principle, 200 state reading, 197

RECIPE, 198 state space, 177 ~ow, 55 full information controller, 146 fundamental theorem of calculus, 100

γ-dissipative, 3, 49

cost functional characterization, 62 strict, 50 gain, 49 gain-bandwidth limitations, 31 game theory, 38, 61, 69 generalized directional derivative, 54, 94, 96 generator, 55, 97, 228 globally exponentially stable, 56 good solution

dissipation PDI, 101

minimal, 101 dynamic programming PDE, 101 Gronwall inequality, 294 growth

linear, 53 quadratic, 53

H_∞ control problem, 2, 47, 51

factorization, 190 solution, 16, 83, 121 state feedback, 145

solution, 149 H_∞ norm, 50 H_2 state feedback value function, 146 H_2 ^ltering

assumption, 263 equation, 253

tame stabilizing solution, 253 H_2 information state, 256

equation, 256 Hamiltonian, 300 H_∞ engineering, 37 hyperbolic

exponential, 58, 242 incremental, 58, 83, 117 tracking point, 58 hyperbolicity, 58

vector ^eld, 58 hypo-convergence, 318

incrementally L_2 exponentially antistable, 57 incrementally L_2 exponentially stable, 57 incrementally hyperbolic, 58, 83, 117 information state, 13

adjoint, 77 alternative representation, 65 attractor, 252 controller, 15, 81, 85

admissible, 86 augmented, 192 initialization, 112 optimal, 82, 107 pre-admissible, 85 de^nition, 64 dissipation characterization, 69 equation, 13, 19, 65

integrated, 71 equilibrium, 72, 74 factorization, 179 feedback, 85 ^niteness, 69 generator, 228 nonsingular, 52 properties, 67 singular, 51, 73, 83, 219

geometric picture, 220 stability, 241

hyperbolic singular, 276 pure singular, 279 support, 64 transition operator, 222, 226 value function, 107

structural properties, 108 infosubequilibrium, 73, 242 strict, 242, 277 initialization, 112 inner, 180 internal stability, 30, 50 internal stability problem, 51 Isaacs condition, 101

J IO dissipative, 178 J IO lossless, 178 J SS dissipative, 178 J SS lossless, 178

L_2 antistable, 57 L_2 exponentially antistable, 57 L_2 exponentially stable, 57 L_2 stable, 57 l.s.c., 141 L_2-observable, 60, 114 L_2-gain, 50

strict, 140 linear growth, 293 linear systems, 4, 10, 18, 166, 243 factorization, 189 Lipschitz continuous, 293 local exponential stability, 56 locally bounded, 141 loop shaping, 32 losslessness, 177 lower semicontinuous, 141 Lyapunov, 56

function, 56 Lyapunov function, 254

max-plus, 62, 276

addition, 313 additive identity, 314 algebra, 313 compactness, 318 idempotence, 314 integral, 316 measures, 315 metric, 318 multiplication, 314 multiplicative identity, 314 norm, 51 weak convergence, 316 maximization catastrophe, 172 MIMO, 37 minimax cost functional, 61 minimum stress estimate, 170 mixed sensitivity, 4, 211

controller, 215 standard form, 213 weights, 212 monotone stable, 56 μ synthesis, 48

Nevanlinna-Pick interpolation, 37 nonlinear PDE, 299 nonlinear Riccati equation, 299, 306 classi^cation, 307 uniqueness and representation, 307 nonsingular function, 52

observability, 59, 137 observable

L_2, 60, 114 strong zero-state, 135 zero-state, 59, 137 of~ine, 10 optimal

control, 82, 92, 96, 97, 129, 166, 236 disturbance, 137, 139 observation, 82, 92, 97, 129, 166 optimal control theory, 300 outer, 177, 180

p-smooth, 99, 101 p-smooth solution

dissipation PDI, 101 dynamic programming PDE, 101 performance objectives, 35 plant, 2, 47, 64 pre-p_0-regular, 110 pre-admissible

information state controller, 85 pre-dissipative, 106 pre-regular, 110 propagator, 55 proper, 135, 253

quadratic interior, 53, 113, 284 quadratically upper limiting, 74, 113, 255 regular, 110 representation

of solution to PDE, 305 required supply, 134, 156 reverse arrow system, 11, 48, 66, 192 reversibility

factorization, 193 reversing arrows on one port, 202 Riccati equation

DGKF X

stabilizing, 6

DGKF Y

stabilizing, 6 solution

antistabilizing, 5 stabilizing, 5 X, 27, 166 Y , 19, 166 Y bilinear differential, 26, 164 Y differential, 166 risk-sensitive, 41 rolloff, 29

semigroup, 55

property, 54 separation principle, 81

factorization, 200 signature matrix, 177 singular function, 20, 51, 219 SISO, 37 smoothness, 83, 90, 99 stability, 3, 74, 295 stabilizability, 58 stabilizable, 58 stabilizable states, 58

L_2 exponentially, 252 stabilizing

L_2, 308 solution

Riccati, 5, 6 stable, 56

L_2, 57 asymptotically, 56 asymptotically L_2, 56, 254 exponential, 56 incremental L2 exponentially, 57 internal, 30, 50

weak, 50 L_2 exponential, 57 monotone, 56 weak internal, 3 standard problem, 1, 30 state feedback

dissipation PDI, 149 H_∞ problem, 9, 145 storage function, 18, 134, 155 explicit, 158 for the closed loop system, 18 structural conditions, 53, 63

additive homogeneity, 53, 113 domination, 53 monotonicity, 53, 113 suf^cient statistic, 13 supply rate, 134 support, 64

tight, 316

quadratic, 316 uniform, 317 uniform quadratic, 275, 283, 317 time varying systems, 287 tracking point, 58 transition operator, 54, 293

u.s.c., 51 upper semicontinuous, 51

value function, 16, 82, 86, 300 domain, 86 H_2 state feedback, 146 p-smooth, 101 properties, 130 stabilizing, 129 strongly stabilizing, 129 structural properties, 87

additive homogeneous, 87 dominating, 87 monotone, 87 time varying, 289 time varying, 288 viscosity solution, 43, 149, 235, 303

weak convergence, 276, 280, 316 hypo-convergence, 280 weak internal stability, 50 weights

mixed sensitivity, 212

z-detectability, 50, 60 z-observable, 60 zero dynamics, 129, 160 zero-state detectable, 59 zero-state observable, 59