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Abstract

This report is focused on multi-player juggling sequences with multiple balls related to particular
cases’ analyses. The rules for multi-player juggling sequences are: in the Same time period, only one
ball would be caught by the same player, the ball should be thrown and caught continuously and
unendingly, and there can be time to prepare before throwing the ball.

To simulate every circumstance of multi-juggling sequences, [ used matrixes and directed graphs
to discuss. The vertex of the directed graph represent the time for a ball to be caught, the edge
represent the ways of changing the situation of throwing the balls. Then, I turn the directed graph into
adjacency matrix. Moreover , categorize the vertex by binary so it can be an organized block matrix.
I applied Cayley Hamilton theorem in order to calculate its characteristic function. Utilizing all the
theory provided, I organized its generating function of some special cases. For instance, all the balls

tossed would be caught in the same period of time.
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n s—1 n_
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=~ m A\PHRREIRAEZE 2 sth ~ Em(s — DR B A —FFEREIE I AR

m ANBHREYERAEZE T i 2 st ~ Em(s — DEERHA —MARKEE TPt ER ARE
FEEERAY s B > H—FE A EMEGE N i HARERE AmBEREE T HEAE
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