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The Structure of Groups of Order 2qp
with the Minimum Class Number of Same Element Order

QI Jiao, CAO Hong-ping

School of Mathematics and Statistics, Southwest University , Chongqing 400715, China

Abstract: In finite groups, group order and element order have great influence on the structure of the
group. We can get the structure of a group and its property, and even the classification of some groups by
researching group order and element order. The number of elements contained in the set of element orders
of the group, that is, the number of classes of the same order, also has a great influence on the structure
of the group. ¢<(p in groups of order 2¢p are odd primes. Using the number of prime numbers contained
in its set of orders and the basic knowledge of group theory, it can be determined that the minimum value
of the same order class number of all groups with order 2¢p is 5. After defining the minimum value of the
same order class number of groups with an order of 2¢qp, the possible situation of the prime graph and the
relationship between the prime graph and the structure of the group are determined by using the knowledge
of number theory. The classification and structure of group with order 2¢p are given. On the other hand,
by directly using the classification results of the order, and calculating the set of the order of its elements,
the minimum value of the number of the same class with the order of 2¢gp is also 5. Using the classification
of groups with order 2¢qp , we find out the groups with 5 classes of the same order. The group structure is
completely consistent with that determined by theoretical methods.

Key words: finite group; solvable group; the class of same element order
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