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[0 O This book is an elementary account of the geometry of curves and surfaces. It is written for students who have
completed standard courses in calculus and linear algebral] and its aim is to introduce some of the main ideas of
differential geometry.[J [0 The language of the book is established in Chapter 1 by a review of the core content of
differential calculusC] emphasizing linearity. Chapter 2 describes the method of moving framesC] which is
introducedd as in elementary calculus] to study curves in space. 0 This method turns out to apply with equal
efficiency to surfaces.[] Chapter 3 investigates the rigid motions of spaceld in terms of which congruence of curves
and surfaces is defined in the same way as congruence of triangles in the plane.[] [0 Chapter 4 requires special
comment. One weakness of classical differential geometry is its lack of any adequate definition of surface. In this
chapter we decide just what a surface isl] and show that every surface has a differential and integral calculus of its
own(J strictly analogous to the familiar calculus of the plane. This exposition provides an introduction to the
notion of differentiable manifold[J which is the foundation for those branches of mathematics and its applications
that are based on the calculus.CJ [0 The next two chapters are devoted to the geometry of surfaces in 3space.
Chapter 5 measures the shape of a surface and derives basic geometric invariantsl] notably Gaussian curvature.
Intuitive and computational aspects are stressed to give geometrical meaning to the theory in Chapter 6.
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[0 O As mentioned in the Prefacel] the purpose of this initial chapter is to establish the mathematical language used
throughout the book.Much of what we do is simply a review of that part of elementary calculus dealing with
differentiation of functions of three variables and with curves in space.Our deftnitions have been formulated SO
that they will apply smoothly to the later study of surfaces.[] [0 1.1 Euclidean Space[d [J Three-dimensional space
is often used in mathematics without being formally defined.Looking at the corner of a room one can picture the
familiar process by which rectangular coordinate axes are introduced and three numbers are measured to describe
the position of each point.A precise definition that realizes this intuitive picture may be obtained by this device

[ instead of saying that three numbers describe the position of a point] we define them to be a point.
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