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Esercitazione di laboratorio: 12 Dicembre 2013

1. Utilizzando metodi di Monte Carlo, calcolare il volume della figura geometrica rapp-
resentata in figura e definita dal cono z2 = x2 + y2 e dalla parte interna della sfera
x2 + y2 + (z − 1)2 = 1. Il volume è contenuto nella scatola definita dalle condizioni

−1 ≤ x ≤ 1, −1 ≤ y ≤ 1 e 0 ≤ z ≤ 2.

548 Chapter 13 Monte Carlo Methods and Simulation

Observe that intermediate estimates are printed out when we reach 1000, 2000, . . . , 5000
points. An approximate value of 0.14 is determined for the volume of the region.

Ice Cream Cone Example
Consider the problem of finding the volume above the cone z2 = x2 + y2 and inside
the sphere x2 + y2 + (z − 1)2 = 1 as shown in Figure 13.7. The volume is contained
in the box bounded by −1 ! x ! 1, −1 ! y ! 1, and 0 ! z ! 2, which has volume 8. Thus,
we want to generate random points inside this box and multiply by 8 the ratio of those
inside the desired volume to the total number generated. A pseudocode for doing this
follows:

program Cone
integer i, m; real vol, x, y, z; real array (ri j )1:n×1:3

integer n ← 5000, iprt ← 1000; m ← 0
call Random((ri j ))

for i = 1 to n do
x ← 2ri,1 − 1; y ← 2ri,2 − 1; z ← 2ri,3

if x2 + y2 ! z2, x2 + y2 ! z(2 − z) then m ← m + 1
if mod(i, iprt) = 0 then

vol ← 8 real(m)/real(i)
output i, vol

end if
end for
end program Cone

The volume of the cone is approximately 3.3.

FIGURE 13.7
Ice cream cone
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tramite i metodi di Monte Carlo.


