Reality Check 11 Problem 3

We need to prove that assume that Z; and Z; are each multiplied componentwise by the

entire windowing function h, and NM Z; and N M Z, in equation (11.38) are each multiplied

componentwise by h, that equation (11.39) still holds.
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We multiply Z; and Z, componentwise by the entire windowing function h. Then we have
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Then NMZ, =

hgl’g + Rh4l’4

Rhgl’:; + h4l’4

and NMZy =

hl.Tg — Rh2$4
—Rhll'g + h2$4
h3[L‘5 + Rh4l’6

Rh3$5 + h4I6

We multiply NM Z, and NM Z, componentwise by the entire windowing function h. Then

we have NMZ, =

h%[)’}l — thth’g
—thhlxl + h%xz
h?)’l'g + h3Rh4$4

h4Rh3I3 + hifﬂl

and NMZy =

h%[Eg - thhQCL’4
—thhlIg + h%l’4
h?)’ls + thh4$6

h4Rh3$5 + hixﬁ




We take

1 1 1 1
§<NM21>2 —|— §(NMZQ)O = §(h§x3 —|— h3Rh4x4) —+ §(h%l’3 — thh2[E4) (1)

Observe that Rh;x, = ho,_;112),, where 2/, is the inverse of x,,.

Then

1 1 1 1
E(hgl'g + thh4I4) + §(h%$3 - thh2$4) = i(hgxg + hghll'il) + §(h%l‘3 - hlhgl‘zl)

1 (2)
= 5es(hs + D)
Observe that

h+hi = (\/5)2((sm(1 ;n;)ﬂf + (sm(3 ;T})W)?)
— o((sin" 45)#)2 + (sin" _jh -2
- 2((sz’n(1 _4%>7T)2 + (cos<1 _jh)?) (3)
— 24 (1)
—2.

Therefore, from equation (1), (2) and (3),

1

1 1
2(NMZ1)2 + i(NMZQ)O = 5(2 * T3) = T3

Apply the same logic for %(NMZl)g + %(NMZg)l, we could obtain

1 1
5<NMZl)3 —+ 5<NMZ2)1 = T4.



x
Thus, T = S(NMZy)n,.. on—1 + S (NM Z)o

,,,,, n—1, equation (11.39) still holds.
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