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SQUARE ROOTS OF REAL AND COMPLEX QUATERNIONS
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Square roots of real and complex (complexified) quaternions, namely, the Hamil-
ton’s quaternion, coquaternion, nectorine, and conectorine are investigated. The
isomorphism between the quaternions and multivectors in Clifford algebras is em-
ployed for this purpose. Root examples for all named quaternions are presented
from which follows that the real and complex quaternionic roots may assume mul-

tiple discrete or continuous forms, or there may be no roots at all.

MSC: 15A18, 15A66
Keywords: Real and complex quaternions, Clifford algebra, square roots

Contents
1 Introduction
2 Real Quaternions and Clifford Algebras

2.1
22

Kinds of Real Quaternions . . . . . . . ... ... ... .........

Multivector Square Roots in Two Dimensional Algebras Which Are
Related to Real Quaternions . . . . . . . . . .. .. .. ... ......

3 Complex Quaternions and Isomorphism with Cl;
3.1 Complexified Hamilton’s Quaternion . . . . . ... ... ... .....
3.2 Isomorphisms Between Clzy and Complex Quaternions . . . . . .. ..
4 Examples of Square Roots For Real and Complex Quaternions
4.1 Square Roots of Real Quaternions . . . . . .. ... ... ... .....
4.2 Square Roots of a Complex Hamilton Quaternion H® . . . . . . .. . ..
4.3  Square Roots of Complex Coquaternion Hfoq ...............
4.4  Square Roots of Complex Conectorine, HS, . . . . . . . ... .. ...
4.5 Square Roots of Complex Nectorine ]H[Eeq .................
4.6 Square Root Algorithm ForReal Clzo . . . . . . ... ... ... ....
5 Conclusions
References

doi: 10.7546/jgsp-76-2026-25-41

26

27
27

29

31
32
34

35
35
36
37
37
37
37

39

39
25



