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I.1  Vectors v, .., v, in R" are said to be linearly dependent if

c,v+ - +c,v,=0 (IL.1-1)
For vectors v;=(3,0,2) , v,=(2,—1,1) and v;=(5,2,4) , find a condition that

vy, v,, v; are linearly dependentin R’ . (15%)
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I1.2 The Fourier transform of a discrete function of one variable,
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f(x), x=0,1,2,---, M—1 can be described as equation (11.2-1)
1 M1
Flu)=—r 2 f{x)e ™™ foru=0,1,2,.,M-1 (1L.2-1)
x=0

Similarly, given F(u), the original function {x) can be obtained with an inverse
discrete Fourier transform:

M-1

fx)=2 Flu)e”™™ forx=0,1,2,., M-1 (11.2-2)

u=0
Show that F(u) and f{x) are a Fourier transform pair (i.e., substituting f{x) in Eq.
[1.2-1 with Eq. I1.2-2 or substituting Eq. [1.2-1 for F(u) into Eq. 11.2-2 and the
equation holds). (15%)

M=1 o
Note that Z ejanx/MeﬁJZTrux/M: M lf‘ yr=u
x=0 0 r#uU

I1.3  The Laplacian operator of a two-variable function fx, y) is defined as
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invariant to rotation). (20%)

. Show that this Laplacian operator is isotropic (i.e., it is

Note that assume (x’, y') is rotating an angle ¢ of (x, y) then

x=x"cosf@—y’'sinf
y=x'sin6+y'cosb




