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Agenaa

* [rans-two's-complement numbers
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complement




Two's complement




Two's complement

* One more negative than positive number

 Wrap-around error

e Weird-number error




Trans-two's complement




Trans-two's complement

* Same number of positive and negative numbers

* No wrap-around error

e No weird-number error
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Float zeros
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Float Infinities
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Float NaNs
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Float NaNs







Transtloating-point




Transtloat zero & nullity
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Transtloat infinities
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Quiz

* At 64-bits, how many more transfoating-point




Abolishing NaNs

* Doubles real range - giving larger numbers




Abolishing minus zero

e Preserves mathematical semantics of zero
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Transtloat

e No NaNs

* Twice the range of real numbers mapped to a
potential doublmg of accuracy, by halving the
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INndependent
~relational operators




-loating-Point

* Four primitive, relational operators: <, =, >, ?
e Said to be mutually independent

e SO must be 24 = 16 compound operators
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Mathematics

* [hree primitive, relational operators: <, =, >

* Can be combined with not: !




Trans float/maths

* [hree primitive, relational operators: <, =, >

e Can be combined with not: !




Relops and Negation

e |[EEE 754 floats waste 10 states




Total Order

* Jrans float/maths is totally ordered in the
extended-real numbers, with nullity as the
uniguely unordered, transreal number

 |EEE 754 relational operator, TotalOrder, has
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Conclusion

e [rans-two's complement has the same
number of positive and negative numbers and
removes the weird number and wrap around




Conclusion

* [ransfloat preserves the semantics of zero and
equality, potentially doubles the accuracy of float
calculations, has irredundant relops, Is totally

- ordered when a position is imposed on nullity




