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Problem 1.
Fundamentals of Digital Image Processing - Jain: Problem 4.3

Note the typo in book: the reconstruction filter has bandwidths of (ZL i] Hz
AX y

Problem 2.
Fundamentals of Digital Image Processing Jain Problem 4.12
Problem 3. In the course handout on orthonormal expansions, the squared error ef,,,N between a function (continuous

image) f(x,y)and its approximation f(x,y) is given by
2

ehn = [ ﬂf(x,y>—f“(x,y>\2dxdy=xfyj ()= 33 o da(xY) el
Q 0 0 m=0n=0

The proof that ef, \ is minimized by choosing the coefficientsas a, , = [ | f(X,Y) ¢Tn’n (%, y)dxdy
Q

does so by considering the use of any other set of coefficients {bm,n } and showing that the coefficients {bm’n } will
produce larger squared error; i.e.
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Hf(x IRPIILINEINC y) dxdy > Hf(x )= 2" amn fnn ()| dxdy.
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In that proof, the term - J‘ j [B][cT dxay = J' J' {f _22 [apq bpq]%q}[ Mz-:lNz—l 2 ¢iJ dxdy is used to factor

p=0qg=0 i=0 j=0
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f(X y) Zz bmn¢mn(x y) dXdy as f(X y) zzbmn¢mn(x y) dXdy eMN+7+ﬂ+ﬂ
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where em v is the squared error from using the {am,n} coefficients.

Show that g=pg" =0
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