Transreal Limits Expose
Category Errors
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* Advantages of transreal limits

e [ransreal tangent
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Advantages of




Translimits

e Build on the foundation of transreal arithmetic

 Extend real analysis to transreal analysis




Transtangent




Transreal Number Line




Geometrical Construction

+71/2
-311/2




iNgs

te Wina

N

F




Infinite Windings

No known geometrical construction of infinite windings
SO Use power series evaluated with transreal arithmetic
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Infinite Windings

Similarly

sin@ = cosf =tan@ =D




Category Error

Dividing by minus zero instead of zero can be wrong!




Conjectures

* Definite, non-finite values of the tangent spread,
by trigonometric identities, to many transreal anad
transcomplex, trigonometric functions

e Definite, non-finite, geometrical constructions
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lopology

Neighbourhood of a transreal number x
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lopology

Neighbourhood of a transreal number x

xeR=(x—¢&,x+¢&) where eeR”
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lopology

Neighbourhood of a transreal number x

xeR=(x—¢&,x+¢&) where eeR”
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lopology

Neighbourhood of a transreal number x

xeR=(x—¢&,x+¢&) where eeR”

tb-an Qrily dy RS S8 W - J1) 2 b Ll r L ' TPy & . Pl ,": e o aig {Avp | ol i o 'le £ 4 o - v % @ A R sl b 2 X 3T
ORIV S s arilin e Catiiad shal 0 e L B HRE T 0 e S W LA D ies Wi UYL S PN ey S Al e o N A AL A St Sihad o4 L Al ML 8 Cget .'
S A A P e e/ X N} s e _‘ bl N e & SIS b P ' e~ > oid Py I, -~ __ ) ’ Aok P .\ - p i ¥ (s . - L o ‘ o -




lopology

Neighbourhood of a transreal number x

xeR=(x—¢&,x+¢&) where eeR”
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lopology

Transreal topology contains real topology




lopology

Transreal topology contains real topology

AcR" isopenon R = ANR isopenon R
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lopology

Transreal topology contains real topology

AcR" isopenon R = ANR isopenon R
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lTopology

" is a Hausdorff space
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lTopology

R" is a Hausdorff space

R" is a disconnected space
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lTopology

R" is a Hausdorff space

R" is a disconnected space
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lTopology

R" is a Hausdorff space

R" is a disconnected space
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lTopology

R" is a Hausdorff space

R" is a disconnected space
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Sequences

Iimx =LeR< limx =L, in the usual sense, in R

n—oco n—>0
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Sequences

Iimx =LeR< limx =L, in the usual sense, in R
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Sequences

Iimx =LeR< limx =L, in the usual sense, in R

n—>oco n—oo

limx, =—e= in R & (x,), diverges,in R, to —o
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Sequences

Iimx =LeR< limx =L, in the usual sense, in R

n—>oco n—oo
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Sequences

—very monotone sequence of transreals is convergent




Sequences

—very monotone sequence of transreals is convergent

—very transreal sequence has a convergent subseqguence
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Sequences

—very monotone sequence of transreals is convergent

—very transreal sequence has a convergent subseqguence
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L Imit of Functions

Iim f(x)=L#®P < lim f(x)= L in the usual sense In R

X— X X—Xg




L Imit of Functions

Iim f(x)=L#®P < lim f(x)= L in the usual sense In R

X— X X—Xg

lim f(x)=® < there is a neighbourhood U of x,

i “ s -“ -
- R $
b . o S U]
4:\..f AL el P o b 5 a4 g At :- “ ,-. .




L Imit of Functions

Iim f(x)=L#®P < lim f(x)= L in the usual sense In R

X—> X S

lim f(x) CI) = there |s a nelghbourhood U of xo
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Composition

Let imx, =x and limy, =y then
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Composition

Let imx, =x and limy, =y then

n—o° n—o°

Im(x, +y )=x+Y

n—o°
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Composition

Let imx, =x and limy, =y then

n—o° n—o°

Im(x, +y )=x+Y
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Composition

0= lim(y )=y
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Composition

y0= lim(y,zl) — y_1

n—oo

y=0andthereis keN suchthat y <0 forall n=k
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Composition

y0= lim(y,zl) — y_1

n—oo

y=0andthereis keN suchthat y <0 forall n=k
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Continuity of Functions

J is continuous in x, e R < f is continuous in X,

INn the usual sense, In R
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Continuity of Functions

J is continuous in x, e R < f is continuous in X,

INn the usual sense, In R
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Continuity of Functions

J is continuous in x, e R < f is continuous in X,

INn the usual sense, In R
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Conclusion

* Real values of the transtangent are equal to real
values of the tangent and have the same period of a
halt rotation

* |nfinite values of the transtangent have a period of a
whole rotation - the same as the period of the real
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Conclusion

* The space of transreal numbers is a

disconnected, separable, compact, Hausdorft
space with nullity as the unigue isolated point

* [ranslimits extend real analysis to transreal
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Reacnh and Reliability

e Translimits allow the solution of mathematical
- and physical problems at singularites




Translimits are a




