Construction of the
Transcomplex Numbers
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Agenaa

e Advantages of transcomplex numbers

e Containment relationships
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Advantages

e [ranscomplex arithmetic builds on the foundation of
transreal arithmetic

» Consistency of transcomplex and transreal numbers
proved by construction from the complex numbers
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Overview
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Transreal Number Line




Transcomplex Plane

Revolution of the transreal number line
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Containment

Transcomplex

{
L

<
1r = WS

WIS
SN




Construction




onstruction

T ={(x,y); xeC,yec{0,1} }
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Construction

T ={(x,y); xeC,yec{0,1} }

(x,y) e (W,Z)




Construction

Reflexive

(x,y) o (X,y)
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onstruction

Reflexive

N A7

Symmet




Construction

Reflexive
(x,y) ~(x,y)

Symmetric
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Construction




Construction

Addition

0}}:
f [x,][w.z] € L[u,0lu € C\ {
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Construction

Multiplication

[x,yIxX[w,z] =[xw,yz]
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onstruction

Multiplication
[x,yIX[w,z] =[xw,yz]

Opposite
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Construction

Multiplication

[x,yIxX[w,z] =[xw,yz]

Opposite




onstruction

Subtraction

[x,y]—[w,z] =[x,y]+ (~[w,2])
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Construction

Subtraction

[x,y]—[w,z] =[x,y]+ (~[w,2])

DIVISION




Construction

C! = {[x,l];x = (C} U, {[W,O];W cC,lw

=1}u{[0,01}
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onstruction

[x,1];x € CC} Selteel el e
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Construction

{[x,l];x € CC} Selteel el e

C={[x,1;xeC}




Construction

{[x,l];x € CC} Selteel el e

C={[x,1;xeC}




Construction

{[x,l];x € CC} Selteel el e

C={[x,1;xeC}




Construction




onstruction
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Construction

[x,1], r=lx| and 6= Arg(x)




onstruction

( [x,1], r=lx| and 6= Arg(x)




Construction

( [x,1], r=lx| and 6= Arg(x)




Construction

T=C | {(,0): 0 (7,71} | ) {@}




Construction

CT =CuU{(,0); 0 e (-m,m] } U{D}




Construction

"= CU{(e.0); 0 € (-m 7]} U{D}




Construction

CT =Cu{(,0); 0 e (-m,m] } U {D}




Construction

CT =Cu{(»,0); 0 e(-m,m] } U {D}




Examples

+0 = [1,1]1=[0,1] = [1,11x[0,1]"




Examples

1+0

[1.1]<=[0.1] = [1.1]x[0.1]"




Examples

[0,11x[0,1T"

+0 = [0,1]+[0,1]




Examples

[0,1]x][0,1]"

0-0 = [0,1]=]0,1]




Examples

i+0 = [i1]=[0,1] = [i.1]x[0,1]"




Examples

i+0 = [i,11+[0,1] = [i,11x[0,1]"







Reacnh and Reliability

e Construction proves the consistency of the
transcomplex and transreal numbers from the
complex numbers

e [ranscomplex numbers allow the solution of
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Transcomplexes
are at the beginning




