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(* These are the parameters *)

w0 = 1.

g= 0.2

(* You can make epsilon much smaller. I leave it

this large so that one can see the effect of a finite epsilon
on the plot#)

epsilon = 0.002

(* This is the real part of the function *)
ref[x_?NumericQ] := -1/2 (x— w0)/((x-w0)"2 + g*2) + 1/2 (x + w0)/( (x+w0)"2 + g”"2

)

(* This is the imaginary part of the function *)
imf[x_?NumericQ] := 1/2 g /((x=w0)*2 *+ g2 - 1/2 g /[ (x*w0)*2 + g~2

(* This is the real part of the function computed by integrating the imaginary part,
while carefully avoiding the singularity. We integrate from

zero up to y-epsilon, and y+epsilon to Infinity *)

refn[x_?NumericQ] := 2/Pi NIntegrate[ y imf[y] 1/(y*2 - x*2), {y, 0, x-10*epsilon
}1 + 2/Pi NIntegrate[ y imf[y] 1/(y"2 - x*2), {y, x+10*epsilon, Infinity} ]

(* Now I make a plot of the two functions for comparison*)

grl = Plot[ {ref[x], refn[x]} , {x,0.06, 2}, PlotStyle->{lsl, 1s2} ]

(* Print out the graph for the homework *)
Export["grl.eps", grl]






