3.

IMGS-261: Linear Mathematics for Imaging

MH+(2)

Solution #1

flz] = fevenl®] + foaal]

f[—il?] = feven[_x] + fodd[_m] Joaal )= Joaal 7] feven[x] - fodd[x]

We substitute this expression into (1):

foaal]

feven [_x]:feven [ZE]

cos[A + B] = cos[A] - cos[B] — sin[A4] - sin[B]

Fla] + F1-2] = 2fevenle] = | fenenli] = LTI
:fuyfﬁwnuy:f@y,fhkgfkw1: fuy;ﬁ—ﬂ

flz] = Ao + A cos[2m&px] - cos[pp] — Aq sin[27€px] - sin[go]
The constantAgyis even, cos function part is even and sine function part is odd.

Jevenlx] = Ao + Ay cos[2m&oz] - cos[dol, fodalx] = —Ausin[2méoa] - sin[go] ‘
(a) filz] =2 cos[2n5 + §] = —2 -sin[27F]
= feven[r] =0, foqalz] = —2-sin[2n%] = flz]

(b) fole] = 2- cosl2rg — 3]

s
2 4

= fevenla] = \/5008[271—%]’ fodalz] = ﬁsin[%r%]

(a) The even(red) and odd(blue) part of fi[z]|(black but

as the same as odd part)

Figure 1: Question #2

(a) If g = 1,¢0 = 0 and n = 1, fz] = cos[rz].

If ag = 1,00 = 0 and n = 2, f[z] = cos[rz?]

(b) Since the argument of a sinusoid is unitless , then 2> must be a pure number, so the unit of ag
must be the same as that of x such that the units are canceled. Since x is a length, then oy must
also be of a length unit.
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(b) The even(red) and odd(blue) part of fa[z](black)



Figure 2: Question #3 cos[rz] in red, cos[rz?] in blue
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(c) fcos[2m-5-a] (d) folz] + f1lz] + fz[z]

Figure 3: (a) fo[z] = cos[27a] (b) fi[z] = —cos[2m-3-x](c) f2la] = Lcos[2m-5-a] (d) fs[z] = fo[z]+ fi[z]+ fo[z]

(e) We will get a square wave with the amplitude of 7/4
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(a) flz] and its even and odd part
fx-1] Even part Odd part
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(b) flx — 1] and its even and odd part
f[2x-2] Even part Odd part
15 1.5 1.5
1 1 1
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(¢) f[2z — 2] and its even and odd part




