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The inspiration for the introduction through transition systems is a very thorough text that also introduces verification rules in Linear Temporal Logic. It is a few years old.

Verification of Clocked and Hybrid Systems

Yonit Kesten, Zohar Manna, Amir Pnueli 

This paper presents a new computational model for real-time systems, called the clocked transition system (CTS) model. The CTS model is a development of our previous timed transition system model, where some of the changes are inspired by the model of timed automata. The new model leads to a simpler style of temporal specification and verification, requiring no extension of the temporal language. We present verification rules for proving safety properties (including time-bounded response properties) of clocked transition systems, and separate rules for proving (time-unbounded) response properties. All rules are associated with verification diagrams. The verification of response properties requires adjustments of the proof rules developed for untimed systems, reflecting the fact that progress in the real time systems is ensured by the progress of time and not by fairness. The style of the verification rules is very close to the verification style of untimed systems which allows the (re)use of verification methods and tools, developed for untimed reactive systems, for proving all interesting properties of real-time systems.
We conclude with the presentation of a branching-time based approach, for verifying that an arbitrary given CTS is non-zeno.
Finally, we present an extension of the model and invariance proof rule for hybrid systems. 

Appeared in Lectures on Embedded Systems, Grzegorz Rozenberg and Frits W. Vaandrager, eds, LNCS 1494, Springer-Verlag, pp 4-73, 1998. 

A truly hybrid system paper is the following.

Discrete Abstractions of Hybrid Systems

Rajeev Alur, Tom Henzinger, Gerardo Lafferriere, and George J. Pappas
A hybrid system is a dynamical system with both discrete and continuous state changes. For analysis purposes, it is often useful to abstract a system in a way that preserves the properties being analyzed while hiding the details that are of no interest. We show that interesting classes of hybrid systems can be abstracted to purely discrete systems while preserving all properties that are definable in temporal logic. The classes that permit discrete abstractions fall into two categories. Either the continuous dynamics must be restricted, as is the case for timed and rectangular hybrid systems, or the discrete dynamics must be restricted, as is the case for o-minimal hybrid systems. In this paper, we survey and unify results from both areas.
           Appeared in Proceedings of the IEEE, 88(2):971-984, July 2000.

A delightful computer scientist view of the area is

Control from Computer Science
Oded Maler
This paper presents some of the principles underlying verification and controller synthesis techniques for discrete dynamical systems developed within Computer Science along with some ideas to extend them to continuous and hybrid systems. Hopefully, this will provide control theorists and engineers with an additional perspective of their discipline as seen by a sympathetic outsider, uncommitted to the customs and traditions of the domain. Inter-cultural experience can be frustrating but sometimes fun.
Appeared in Annual Reviews in Control 26, 175-187, 2002.
A central paper by, in my opinion, one of the best control engineers:

Perspectives and Results on the Stability and Stabilizability of Hybrid Systems
R. DeCarlo, M.S. Branicky,  S. Pettersson, and B. Lennartson.
This paper introduces the concept of a hybrid system and some of the challenges associated with the stability of such systems, including the issues of guaranteeing stability of switched stable systems and finding conditions for the existence of switched controllers for stabilizing switched unstable systems. In this endeavor, this paper surveys the major results in the (Lyapunov) stability of finite-dimensional hybrid systems and then discusses the stronger, more specialized results of switched linear (stable and unstable) systems. A section detailing how some of the results can be formulated as linear matrix inequalities is given. Stability analyses on the regulation of the angle of attack of an aircraft and on the PI control of a vehicle with an automatic transmission are given. Other examples are included to illustrate various results in this paper.


Appeared in Proceedings of the IEEE, 88(2):1069-1082, July 2000.
An alternative to Simulink:


HyVisual
And a paper I am beginning to like again, because it shows it to be just programming:

Mauno Rönnkö, Anders P. Ravn and Kaisa Sere
Hybrid Action Systems
Theoretical Computer Science 290, pp. 937-973, January 2003.

