ECE 313: Lecture 11

Poisson distribution -- a limit of binomial distribution
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Binomial(n, p)

def binomial(n, p):
pmf = np.zeros(n+l)
for i in range(n+l):
pmf[i] = scipy.special.binom(n, i) * p**i * (l-p)**(n-i)

return pmf

n = 100

p = 1/10

pmf_b = binomial(n, p)

plt.stem(pmf_b)

plt.title('pmf of Binomial($n, p$) for $n = {}, p = {}$'.format(n, p));

pmf of Binomial(n, p) forn=100,p=0.1
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Geometric(p)

def geometric(p, n = 100):
pmf = np.zeros(n+l)
for i in range(l,n+1):
pmf[i] = (1-p)**(i-1) * p

return pmf

p = 1/10

pmf_g = geometric(p)

plt.stem(pmf_g)

plt.title('pmf of Geometric($p$) for $p = {}$'.format(p));

pmf of Geometric(p) for p=0.1
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Poisson(/)

def poisson(lamb, n = 100):
pmf = np.zeros(n+l)

for i in range(n+l): iL
pmf[i] = lamb**i * math.exp(- lamb) / math.factorial(i) = ( )
return pmf 2 § (&) (-’_7(\.
lamb = 10 4 0
pmf_p = poisson(lamb) _ ~.7\ 7\
plt.stem(pmf p) - < 2 & = l

plt.title('pmf of Poisson($\lambda$) for $\lambda = {}$'.format(1amb)),
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