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If we design software from the point of view that nothing users do should constitute a mistake, we immediately begin to see things differently. We cease to imagine the user as a module of code or a peripheral that drives the computer, and we begin to imagine him as an explorer, probing the unknown. We understand that exploration involves inevitable forays into blind alleys and down dead ends. It is natural for humans to experiment, to vary their actions, to probe gently against the veil of the unknown to see where their boundaries lie. How can they know what they can do with a tool unless they experiment with it  Of course, the degree of willingness to experiment varies widely from person to person, but most people experiment at least a little bit. Programmers, who are highly paid to think like computers, view such behavior only as errors that must be handled by the code. From the implementation model   necessarily the programmer s point of view   such gentle, innocent probing represents a continuous series of  mistakes.  From a humanistic perspective based on our users  mental models, these actions are natural and normal. An application has the choice of either rebuffing those perceived mistakes or assisting users in their explorations. Undo is thus a primary tool for supporting exploration in software user
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		Equations (5.1.16a)-(5.1.16b) and (5.1.17)-(5.1.18) provide 2n equations for the 2n unknowns Al' Bl' I = 1, ... , n. The equations can be cast into the form of a banded matrix equation and can be solved speedily using the banded matrix technique [Golub and Van Loan, 1996; Peterson et al. 1998]. However, we note that the radiative transfer theory has the following deficiencies which could be important in some problems: (a) The angle () is only well-defined for slightly absorptive medium with Re fl   1m fl; (b) evanescent waves are not included, thus evanescent wave tunneling through a thin layer is not accounted for; (c) coherent wave interference from reflection giving rise to interference fringes are not acccounted for.
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		In this section, we solve for the reflected and transmitted wave amplitudes by a layered medium using the wave approach [Kong, 1990]. Any incident polarization can be expressed as a linear combination of the horizontal (TE) and vertical (TM) polarizations. The reflection coefficient is expressed in a recurrence relation, and the amplitudes of waves in each layer are obtained using the propagating matrices. Consider a stratified medium with boundaries at z = -do, ... , -dn , with do = 0 (Fig. 5.1.1). The (n + 1)th region is semi-infinite and is labeled t, t = n + 1. In any region l, the medium is characterized by permeability Pl and permittivity fl which can be complex. A plane wave is incident upon the stratified medium; the horizontal and vertical polarizations are treated separately. The plane of incidence is determined by the z axis and the incident Ii vector. We will illustrate the horizontally polarized incident wave case since the solutions for the vertically polarized incident wave can be obtained by duality with the replacements E ---t H, H ---t -E, and f +--t p. For a horizontally polarized incident wave, the electromagnetic fiel~ components can be expressed in terms of a single component Hz. The Maxwell equations yield, in any region I,
(\71
interfaces. It allows users to reverse one or more previous actions if they decide to change their mind. A significant benefit of Undo is purely psychological: It reassures users. It is much easier to enter a cave if you are confident that you can get back out of it at any time. The Undo function is that comforting rope ladder to the surface, supporting a user s willingness to explore further by assuring him that he can back out of any dead-end caverns. Curiously, users often don t think about Undo until they need it, in much the same way that homeowners don t think about their insurance policies until a disaster strikes. Users frequently charge into the cave half prepared, and only start looking for the rope ladder   for Undo   after they have encountered trouble.
(5.2.1)
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