Transreal Calculus
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* Advantages of transreal calculus
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Advantages of




Transcalculus

 Built on the foundation of transreal arithmetic

 Built on the foundation of transreal limits
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Transreal Number Line




Transderivative

f x, R then OB AN




Transderivative

f x, € R then G =il
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Transderivative

f x, € R then for (X0) = f7(x)




Transderivative

e i

7 f

e taend )

elg

'\'- o L I S

all




Transderivative

Define

lim f(x,y)=L
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Transderivative

f:R" > R’ is differentiable at « if and only if

there exists
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Transderivative

f:R" > R’ is differentiable at « if and only if

there exists

x
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Transderivative

f f:R— R is continuous at x, € R and there is

i Jfx)— ()
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then f s differentiable at xO




Transderivative

f f:R— R is continuous at x, € R and there is

lim S~ 1) then f Is differentiable at x,

X—>X = )7
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Transderivative

If f:R— R is continuously differentiable then

there exists lim AE R 462
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Transderivative

If f:R— R is continuously differentiable then

AO= A0

there exists Iim

X—>X K== y
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Transderivative

ff:R" - R" is differentiable at x, then, given an

arbitrary neighbourhood, V of 1 (x,), there is a
f(X) f(y)

nelhbourhoo Uofx . such that
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Transderivative

ff:R" - R" is differentiable at x, then, given an

arbitrary neighbourhood, V of 1 (x,), there is a
f(X) f(y)

_«_,,,,ne|hbourhood U of Xy, uch that




Transintegral

(a,b)={xeR ;a<x<b}
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Transintegral

We could define [a,b]={xeR";a<x<h}

but then we would have [a,P]=O
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Transintegral
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Transintegral

We say X4 is the characteristic function of a set,

A, it and only if
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Transintegral

A set, P =(x,,...,x ), Is said to be a partition of
la,b], itand only It x,,...,x €la,b]l,x,=a,x, =b
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Transintegral

¢ :[a,b]—= R’ is a step function, if and only if

there is a partition, P = (x,,...,x,) of [a,b], and
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Transintegral

The set of step functions on [a,b] is S([a,b])




Transintegral

Let a,beR" and let @ = chX,j be a step function

jzl

on [a,b]. Then the integral in R' of ¢ on [a,b], is
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Transintegral

In transreal numbers, < is not equivalent to 2

For example @ «0 but ¢ =20 does not hold




Transintegral

f:[a,b]—= R" is integrable in R"on [a,b], if and only if
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Transintegral

Whence the integral of f inR" on [a,b] is




Transintegral

Let a,beR and let f :[a,b] > R be a bounded

function. Then f is Riemann integrable in R ,
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Transintegral

Let a,beR and let f :[a,b] > R be a bounded
function. Then f is Riemann integrable in R ,
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Transintegral

Let f:[—eo,0o] > R be a function that is Riemann
integrable on every closed subinterval of (—eo,o0).

The improper Riemann integral f If 1(x) dx exists
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Transintegral

Let f:[—eo,0o] > R be a function that is Riemann
integrable on every closed subinterval of (—eo,o0).

The improper Riemann integral f If 1(x) dx exists
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Transintegral

Let f:[—eo,0o] > R be a function that is Riemann
integrable on every closed subinterval of (—eo,o0).

The improper Riemann integral Jm If 1(x) dx exists
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Transintegral

Let a,beR and let f:[a,b]—= R" be a function
such that f((a,b])) c R, f(a)=c and f is

Riemann integrable on any subinterval in(a,b].
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Transintegral

Let a,beR and let f:[a,b]—= R" be a function
such that f((a,b])) c R, f(a)=c and f is

Riemann integrable on any subinterval in(a,b].

hen the R integral, | If [(x)d st
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Transintegral

Let a,beR and let f:[a,b]—= R" be a function
such that f((a,b])) c R, f(a)=c and f is

Riemann integrable on any subinterval in(a,b].

hen the R int L] If[(x)d St
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Transintegral

-xample

It aeR and f(a)e R then




Transintegral

-xample

It a & {—oco,0,d} then




Transintegral




Conclusion

e [ransreal derivatives extend real derivatives

o s A
2 b - ) _". 0P Ao kA Y &
- |







Reacnh and Reliability

* Jranscalculus allows the solution of
mathematical and physical problems
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lranscalculus




