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A k-derangement is a special kind of permutation of n objects, such that no subset of size k from the n objects is invariant. A 1-

derangement is a permutation that has no fixed points. Counting the number of 1-derangement on n distinct objects has been

well studied, while counting the number of k-derangement in general remains mostly unknown. So far, only the recurrence relation

of 2-derangement and the exponential generating function for k=2, 3, 4 and 5 have been proposed. In this research, we express

each permutation as cyclic representation and have observed that an integer partition of n is closely related to the k-

derangement. We confirm a conjecture that the number of k-derangement is a multiple of k for any k, and give recurrence

relations of counting k-derangement for k=2 and 3. In application, based on the recurrence relation of the number of k-

derangements, we explore the optimization of distributed web crawlers, an Internet robot that systematically scans and copies

the website. In terms of the large website data, web crawlers are designed to search for them, undetected. Hence, we propose

the methods of computer simulation and k-derangement to implement the distribution of web crawlers efficiently.
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