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000000 O Itis the combination of flexibility, generality and efficiency that has made C++ oneof the most
popular choices for programmers at the present time.We shall discover that the general principles that underlie the
design of alldata structures are naturally implemented by the data abstractin and the object-oriented features of
C++. Therefore, we shall carefully explain how these aspectsof C++ are used and briefly summarize their syntax

[0 grammarl] wherever they firstarise in our book. In this way, we shall illustrate and describe many of the
featuresof C++ that do not belong to its small overlap with C. For the precise details of C++syntax, consult a
textbook on C++ programming——we recommend several suchbooks in the references at the end of this

chapter. Throughout this chapter we shall concentrate on one case study that, while notlarge by realistic standards,
illustrates both the principles of program design andthe pitfalls that we should learn to avoid. Sometimes the
example motivates generalprinciples; sometimes the general discussion comes first; always it is with the viewof
discovering general principles that will prove their value in a range of practicalapplications. In later chapters we shall
employ similar methods for larger projects. The example we shall use is the game called Life, which was introduced
by theBritish mathematician J. H. CONWAY in 1970.Life is really a simulation, not a game with players. It takes
place on an unboundedrectangular grid in which each cell can either be occupied by an organism or not.Occupied
cells are called alive; unoccupied cells are called dead. Which cells arealive changes from generation to generation
according to the number of neighbor-ing cells that are alive, as follows.
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