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histogram: Plots a histogram.

o histogram(x): plots a histogram of x.

o histogram(x, m): plots a histogram of x using m bins.
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Random Numbers and Histogram

rand: Uniformly distributed pseudorandomsi

rand: generate a random number that is uniformly distributed
on (0,1).

rand(m, n) or rand([m, n]) generates a m-by-n uniformly
distributed random matrix.

rand(n): generates an n-by-n uniform distributied random
matrix.

rand(size(A)) generates a uniformly distributed random
matrix of the same size as A.

Example:
left = -2;
right = 2;

% Uniformly distributed on [left, right]
numbers = rand(10, 1) * (right - left) + left;
histogram(numbers) ; ﬁ
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Random Numbers and Histogram

randn: Normally distributed pseudorandomsi

o randn: generate a randnom number that is normally

distributed with mean 0 and standard deviation 1.

randn(m, n) or randn([m, n]) generates a m-by-n normally
distributed randnom matrix.

randn(n): generates an n-by-n uniform distributied randnom
matrix.

randn(size(A)) generates a normally distributed randnom
matrix of the same size as A.

Example:

mu = -2; % mean

sigma = 2; Y standard devidation

% Normally distributed with mean -2 and standard deviat
numbers = randn(10, 1) * sigma + mu;
histogram(numbers) ; ﬁ
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1-D Monte Carlo Integration
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where x1,x2,. ..,z are uniformly distributed on [a, b], hence
p(z;) = 31 i=1,2,...,N. %
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2-D Monte Carlo Integration
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2-D Monte Carlo Integration

b prd . -
L/cf(x7y)dyd$%]ifz f(l’z,y,)

= px(x:)py (vi)

& 1 o
N i=1 [1/(6 m a)”l/(d L )] i»Yi
(b—a)(d—c)

B N ;f(xhyz),

where X and Y are independent and identically uniformly

distributed, hence p(x,y) = px(z)py (y), and px(z) = ﬁ

py(y) = 7.
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2-D Monte Carlo Integration Example

1 pV1i-x2?
: dA:/ / ) dyd
s J@maa= [ [ g

Figure 1:When N = 100. *
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2-D Monte Carlo Integration Example

1 pV1i-x2?
: dA:/ / ) dyd
s J@maa= [ [ g

Figure 2:When N = 1000. *
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2-D Monte Carlo Integration Example

1 pVi-a?
fewda= [ [ fa.y)dyds

D:cc2+y2 <1

Figure 3:When N = 5000. *
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Monte Carlo Integration

2-D Monte Carlo Integration Example

/ (z,y)dA = / / f(z,y)dydx
Dcc2+y2<1

Q Since —1<z<land 1< —V1-22<y<+V1-22<1,
the bounding box is [—1,1] x [—1, 1] on which we can generate
the random points (z;,v;),i =1,2,..., N.

Q We are integrating over the disk, so we need to discard the
points outside the disk (blue points):

f(xi,yi) if (x4, ;) is inside the disk,

0 otherwise.

© Therefore, we can obtain

— ( — . — | — N
/ / f(z,y) dydxw[1 ( 1)]N[1 ( 1)]29(%%)“
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Monte Carlo Integration

2-D Monte Carlo Integration Example

How do we check whether (z;,y;) is inside the disk?

—/1—22 <y < 1—1'22 — yi?gl—:n? — m?+y?§1.

In MATLAB: we can define g(z,y) as follows:

g = 0(x,y) f(x,y).*(-sqrt(1-x.72)<=y & y<=sqrt(1-x.72));
or

g =0(x,y) f(x,y) .*x (x.72 + y.72 <= 1);
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