MAS1343 - Practical 5

Practical 5

Question 1 (3 marks)
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Question 2 (3, 1, 1) marks
1. We have the congruential generator
ri=17r;—1 +5) mod 16,
with ry = 8. So

rn=(017x8+5) modl6=13
rp=(17%x134+5) mod16=2

The total sequence is: [13,2,7,12,1]
2. Full period of 16 is achieved.

3. Yes, this example!
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Question 3 (2, 2, 3, 3) marks
In each question we will use the following U(0, 1) random numbers:

0.4129, 0.7642, 0.9251

Question 3a

If U < 0.4 we simulate a 0, else we simulate a 1. Hence, we obtain 1,1,1.

Equally valid is: if U < 0.6 we simulate a 1, else we simulate a 0. With this scheme we obtain: 1, 0, 0.

Question 3b

Use the formula from the notes:
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Substitute in p = 0.5 and u = 0.4129,0.7642,0.9251, to get:

{111(1 —0.4129)J
X=1+|———==

In(0.5)
=1+10.7683]
=1

So values are: 1, 3,4

Question 3¢

We first need to work out the CDF of the Pois(5) distribution:

X 0 1 2 3 4 5 6 7 8 9 10

Pr[X=x] 0.01 0.04 0.12 0.27 044 0.62 076 0.87 093 097 0.99

Hence, our Poisson random numbers are:

4,7,8

Question 3d

We first need to work out the CDF of the Bin(10,0.5) distribution:

X 0 1 2 3 4 5 6 7 8 9 10

Pr[X=x] 0 0.01 0.05 0.17 038 062 083 095 099 1 1

Hence, our Binomial random numbers are:

56,7
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