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Abstract

We apply in the complex numbers the same line of thought that
led to the very creation of the complex themselves. In addition,
we consider multiple imaginary numbers and generalize both ideas
altogether.
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Notation

1. indexes = i, j, k, ℓ ∈ N = {1, 2, 3, ...}

Real

1. /∃ x ∈ R ∶ x2 = −1
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Complex

2. z = a + bi; a, b ∈ R; z, i ∈ C; i2 = −1

3. ∃z ∈ C ∶ z2 = −1

4. z̄ = a − bi

5. /∃ z ∈ C ∶ zz̄ = −1

Open questions

6. ∃ξ ∈ CC ∶ ξξ̄ = −1?

7. CC =?

8. R ∩CC =?

9. C ∩CC =?

10. γ =?

11. γ1γ2 =?

12. γ1 + γ2 =?

13. γ̄ =?

14. γγ̄ =?

15. ξ = ring?

16. ξ = commutativity?

17. ξ = associativity?

18. How is CC inserted into the fundamental theorem of algebra?
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Beyond complex?

19. Let ξ = a + bi + cγ ∈ CC.

20. a, b, c ∈ R

21. i ∈ C

22. γ ∈ CC such that ξξ̄ = −1.

23. ξ̄ = a − bi + cγ̄

24. ξξ̄ = a2 + b2 + c(a + bi)γ̄ + c(a − bi)γ + c2γγ̄

25. Let: d = a2 + b2, z1 = c(a + bi).

26. ξξ̄ = d + z1γ̄ + z̄1γ + c2γγ̄

27. Suppose ξξ̄ = −1.

28. z1γ̄ + z̄1γ + c2γγ̄ = −1 − d

29. Dividing both sides by c2,

zγ̄ + z̄γ + γγ̄ = −(1 + d)
c2

,

where z = z1/c2.

30. Let e = −(1+d)
c2

.

31. Since c2, d > 0, then
zγ̄ + z̄γ + γγ̄ = e < 0.

Special case

32. 1 + d = c2

33. c2 = a2 + b2 + 1
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34. e = −1

35. γγ̄ = −1

Brainstorming

36. (ξi = zi + ciγ) ∨ (ξi = zi + ciγi)?

37. (ci ∈ R) ∨ (ci ∈ C) ∨ (ci ∈ CC)?

38. (γγ̄ = −1) ∨ (γγ̄ < 0)?

39. From (36) and (37), ξi = zi + z!iγj?

Multiple imaginary numbers

40. This section presents an alternative idea for extending the complex
numbers, not necessarily involving ξ.

41. Let z = a + bιi; a, b ∈ R; z, ιi ∈ C; ∀i, j ∶ ιiιj < 0.

42. ι1 = i, so that ι21 = i2 = −1.

Complex complex numbers with multiple imag-
inary numbers

43. ξi = zi + z!iγj

44. zi = ai + biιk

45. ιkιℓ < 0

46. a, b ∈ R

47. zi, ιk ∈ C

48. ξi,γj ∈ CC
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Join the Open Mathematics Collaboration.
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Open Science

The latex file for this paper together with other supplementary files
are available [3].
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