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Abstract

If two gears that have the same number of gear teeth are overlapped, and several specific gear
teeth of the two gears are cut. | want to make the two gears that have missing teeth touch each other
when the one on the top revolves around the axis of revolution. If | can achieve this goal, | want to
discuss the number of gear teeth that were cut off and minimize the number, which will be named
“minimum feasible number” and represented by f(n). My research will take into consideration
natural number n, discuss where the gear teeth should be cut off and find the upper and lower
bounds of f(n). Algebraically, 1 use the concept of set and sequence, turn the question into
optimization problem of combinatorial design. Specially, if the smallest distance of any two missing
teeth are distinct, it means that this is the tightest condition. | name the set of missing gear teeth
“perfect set”. I also try to discuss the special situation while the missing gear teeth are in the tightest

condition, and analyze the existence of perfect set.
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