Exercise N.5

Enrico Iacopini

Exercise

Evaluate the following integrals involving the
Dirac delta function

1
a) /_3d:£ (23 — 322422 —1) - 6(x)
b) /OOO dzx [cos(3x) + 2] - 6(x — )

1
c) /_1d,:1:e$-5(:1:—2)

+0o0
a) /_oo dz el®1=3 . 5(z + 2)



Solution
a) Enrico Iacopini
1
/ dz (3 —3z° + 2z — 1) - 6(x)
-3
Let us define
F(z) =z%—3z°+2z -1
We have to evaluate
1
/ dz F(z) - 6(x)
-3

and, since £ = 0 is inside the integration region
[—3, 1], this integral holds

F(0) = —1



Solution
b) Enrico Iacopini
o0
/ dx [cos(3x) + 2] - 6(x — m)
0
Let us define
F(z) = cos(3x) + 2
We have to evaluate
o0
/ dxz F(xz) - 6(x — m)
0

and, since £ = 7 is inside the integration region
[0, +00], this integral holds

F(m) =cos(3m)+2=—-14+2=1



Solution

Enrico Iacopini

c)
1
/_1d,93e"’-6(:z;—2)

Let us define
F(z) =e*

We have to evaluate
1
/ dz F(z) - 6(z — 2)
—1

and, since £ = 2 is outside the integration region
[—1, +1], the integral is null.



Solution

Enrico Iacopini

d)

+00
/ dz el®=3 . 5(z + 2)

—00

Let us define
F(z) = el®l—3

We have to evaluate

/+°° 4z F(z) - 6(z + 2)

and, since £ = —2 is inside the integration region
[—00, +00], the integral holds

F(—2) =el™273 =23 = ¢!



