ECE 313: Lecture 22

Scaling rule for pdfs (Ch. 3.6.1)
Gaussian (normal) distribution (e.g. using Q and Phi functions) (Ch. 3.6.2)

But first... let’s do one more Poisson process problem:

3.11. [Poisson process]
A certain application in a cloud computing system is accessed on average by 15 customers
per minute. Find the probability that in a one minute period, three customers access the
application in the first ten seconds and two customers access the application in the last fifteen Pecke.

seconds. (Any number could access the system in between these Two time intervals. N = |y
X = T~
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Uniform(a, b)

def uniform(x, a, b):
return 1/(b-a)*(x >= a)*(x <= b)

a=1

b=2>5

X np.linspace(0, 6, 100)
fu = uniform(x, a, b)
plt.plot(x, fu)
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plt.title('pdf of Uniform($a, b$) for $a = {}, b = {}$'.format(a, b));

pdf of Uniform(a, b) fora=1,b=5
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Exponential(/)

def exponential(x, lamb):

return lamb * np.exp(-lamb*x) * (x >= 0)

(s =
"ﬁx

lamb =

2|

X = np.linspace(-1, 4, 100)
fe = exponential(x, lamb)
plt.plot(x, fe)

plt.title('pdf of Exponential($\lambda$) for $\lambda = {}$'.format(lamb));
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Y ~ Erlang(r, A)
Xo v Exsorenta0 (X))
def erlang(x, r, lamb):

return lamb**r * x**(r-1) * np.exp(-lamb*x) / math.factorial(r-1) * (x >= 0)

r =3

lamb = 2

X = np.linspace(-1, 9, 100)

fer = erlang(x, r, lamb)

plt.plot(x, fer)

plt.title('pdf of Erlang($r, \lambda$) for $r = {}, \lambda = {}$'.format(r, lamb));

Y~ pdf of Erlang(r,A) forr=3,A=2
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X~ Normal(y, 62) :F)( (=) = = axp (‘ (o
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def normal(x, mu, sigma):
return 1/np.sqrt(2*np.pi*sigma*#*2) * np.exp(-(X - mu)**2 / (2*sigma**2))

mu = 4

sigma = 1

X = np.linspace(-1, 9, 100)

fn = normal(x, mu, sigma)

plt.plot(x, £fn)

plt.title('pdf of Normal($\mu, \sigma”2$) for $\mu = {}, \sigma = {}$'.format(mu, sigma));

pdf of Normal(u, 0?) foruy=4,0=1
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