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.6) Check that formula 5.42 in text may be written as
u(z + el ~en,t+ £ M=l =l b+ E) —ulz —cn, t + m) + ulz, t) = 0.

Show that if v is C? function and satisfies the above, then Uy — Pty = 0.

Consider the parallelogram in Figure 5.4 iy textboak, (and reproduced below), and let the point A be
(z,t). Then we can write the coordinates of B as (ot 4 £). Then we need 2 — et = Zy — ot + £)
and observe the coordinates of B are (T + ct,t + §).\r§imilarly, If O, is the point (z.,t + 7) then
T+ct=mc+c(l+n) and we see that is the point (z — e, t - n)ﬁf’inaﬂy, it is not diffcult to see
that the coordinates of I are (T+cE~cnt+et 73).\/8}'11[:3 u(A4) +u(D) = u(B) + u(C), we pat that

u(z+c§—.m],t+§+7])-u(.1;+c§,t+.5) ~ulr— et n) +u(z,t) =0,

Now the operator 8, — 20, = (8 — ed:)(8, + cf:). These are two directional derivatives. That is,
the operator represents the directional derivative in direction (—¢, 1) of the directional derivative in
direction (¢, 1). So denoting directional derivative in direction (a,b) as Oa,by, We see that

Up = gy = (Hy — Bz )t

= O-c) (O e,yw)
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=0l AP TR T = Oenyu(z, B)

= lim
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