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Randomization

period A random-number generator with period P generates the same random
sequence of random numbers after P iterations. (263)

permutation A permutation of 1, 2, ..., Nisasequenceof N integers that
includeseat of 1, 2, ..., N exadly once. (259

Poisson distribution A distribution that model s the number of occurrences of
arare event. (265)

pseudorandom number s Numbers that have many properties of random
numbers. Good generators of pseudorandom numbers are hard to find.
(260)

random per mutation A random arrangement of N items. Can be generated in
linea time using one random number per item. (268)

randomized algorithm An algorithm that uses randam numbers rather than
deterministic dedsions to control branching. (269

seed Theinitia state of the random-number generator. (262

trial division A simple dgorithm for primality testing. It is fast for small (32-
bit) numbers but cannat be used for larger numbers. (272)

uniform distribution A distributionin which al numbersin the spedfied
range ae equally likely to occur. (260

witnessto compositeness A value of A that proves that a number is nat prime
using Fermat’s Little Theorem. (273)

Common Errors

1. Usinganinitial seed of zero will give bad randam numbers.

2. Inexperienced users occasionaly reinitialize the seed prior to generating a
random permutation. This guarantees that the same permutation will be
repeaedly produced, which is probably nat what is intended.

3. Many random number generators are notoriously bad. For serious applica
tions in which long sequences of random numbers are required, the linear
congruential generator is also unsatisfadory.

4. Thelow-order bits of linea conguential generators are known to be
somewhat norrandom, so avoid using them. As an example,
randoml nt () %2 isabad way to flip a min.

5. When random numbers are being generated in some interval, a ommon
error isto be slightly off at the boundaries and either allow some number
outside of the interval to be generated or not all ow the smallest number to
be generated with fair probability.

6. Many random permutation generators do not generate dl permutations
with equal likelihood Asdiscussed in the text, our algorithm islimited by
the randam-number generator.

7. Tinkering with arandom number generator islikely to weaken its atisti-
cal properties.



