Opti 503A Solutions 111

Problem 44) This is a direct consequence of the Cauchy-Goursat theorem. Since f(z) and
exp(—i2msz) are analytic functions of z within the rectangular strip, the integral of their product
around the closed contour must vanish. Considering that, in the limit when L — oo, the vertical
lines do not contribute to the loop integral, the integral on the real axis x must be equal to that on
the parallel line z = x + iy,; that 1s, |dz = d(x + iy,) = dx |

ffooof(x) exp(—i2msx) dx = ffooof(x + iy,) exp[—i2ms (x + iy,)] d;
- F(s) = exp(2my,s) ffooof(x + iy,) exp(—i2msx) dx
- F{f(x +iy,)} = exp(—2my,s) F(s).




