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ME201/MTH281/ME400/CHE400
Assignment #9 Solutions

Problem 2(d)

m Problem 2

m (d)

We let f(x) stand for 0®/dy|,—o. As shown on the solution sheet, f is given by

£lx_] :=- (1/ (2 ‘\/;)) NIni:egrate[k2 Exp[—l;—2 ] sin[k x], {k, O, oo}]
We try a few values.
£[0.5]

-0.803652

£[1.0]

-0.521221

£[2.0]
— Nintegrate::deodiv:
DoubleExponentialOscillatory returns a finite integral estimate,
but the integral might be divergent. >

0.123425

£[3.0]

0.0345369

The message shows that Mathematica is struggling a bit. We continue with the plot.



s0/9.nb

Plot[f[x], {x, -5, 5}, PlotRange -» {-1, 1}, AxesLabel » {"x", "f(x)"}]

We estimate the maximum and minimum values as about +0.82.

We did numerically the integral defining f(x).

integral analytically.

Let's see if by any chance Mathematica can do this

k2

fanalyt[x_] = - (1/ (2 ‘\/;)) J-mkz Exp[— Z ] Sin[k x] dk
()

2 (x + DawsonF [x] - 2 x? DawsonF [x] )

Vo

The good news is that Mathematica has returned an analytical result. The bad news is that the answer has been

expressed in terms of something called the DawsonF function. We go to Help to see what this is. Here is what

we find in Help:

X

The Dawson integral is defined by F(x) = exp (- x?) J exp(y?) dy.

0

Interesting. Let's see if our analytical result gives the same answers as the numerical integration.

fanalyt[0.5]

-0.803652

fanalyt[1l.]

-0.521221



