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Quaternion algebra, which generate the complex numbers in four dimensions, is one of the significant
tools for not only mathematics but also physical applications [1, 2]. Quaternionic representations can
be used some subfields of physics such as classical mechanics [3, 4], quantum mechanics [5], electromag-
netism [6], linear gravity [7, 8|, plasma [9] and fluid systems [10] etc. In this work, the quaternions with
real coefficients and their some properties have been defined. By this way, the quaternionic descrip-
tions of the rotation, translation and both two motions of the rigid body have been written in a detail
manner and the applicable examples have been given. Then, the force and torque terms on the object
have been presented and exemplified by using quaternion concept. Moreover, the manual operations
have also been verified with the help of computer programs such as Mathematica and Matlab [11, 12].
As a consequence, it is said that the quaternion algebra is the important and practical mathematical
structures for applicable sciences.

REFERENCES

[1] William Rowan Hamilton. Elements of Quaternions. New York: Chelsea Publishing, 1969.

[2] Klaus Giirlebeck and Wolfgang Sprossig. Quaternionic and Clifford Calculus for Physicists and Engineers. Chichester:
Wiley, 1997.

[3] M. Arribas, A. Elipe and M. Palacios. Quaternions and the rotations of a rigid body. Celest. Mech. Dyn. Astron.,
96(3-4): 239, 2006.

[4] Siileyman Demir. Kuaternionlarim Dinamige Uygulanmasi. M. Sc. Thesis, Anadolu University, Graduate Schools of
Science. Eskigehir: Turkey, 1999.

[5] A.L. Arbab. The Quaternionic Quantum Mechanics. Appl. Phys. Res., 3(2): 160, 2011.

[6] S. Demir and K. Ozdag. Dual quaternionic reformulation of electromagnetism. Acta Phys. Slov., 53(6): 429, 2003.

[7] A.S. Rawat and O.P.S. Negi. Quaternion gravi-electromagnetism. Int. J. Theor. Phys., 51(3): 738, 2012.

[8] S. Demir and M. Tamgh. Biquaternionic Proca-type generalization of gravity. Fur. Phys. J. Plus, 126(5): 51, 2011.

[9] S. Demir, M. Tamigh, N. Sahin and M.E. Kansu. Biquaternionic reformulation of multifluid plasma equations. Chinese
J. Phys., 55(4): 1329, 2017.

[10] S. Demir, A. Uymaz and M. Tamgh. A new model for the reformulation of compressible fluid equations. Chinese J.
Phys., 55(1): 115, 2017.

[11] L.B. Stevens and F.L. Lewis. Aircraft Control and Simulation, (2nd Edition). Hoboken, NJ: John Wiley - Sons,
2003.

[12] https://www.mathworks.com/help/aerotbx/ug/quatmultiply.html



