booth2.pvs description

1. Theory multiple[n: nat]
Functions:

This theory introduces two important functions:

· bv3mul0(a: bvec[n], b1, b0: bit): bvec[n+4], which returns a bitvector representation of 
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· bv3mul(a: bvec[n], b2, b1, b0: bit): bvec[n+3], which returns a bitvector representation of 
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In the formulae 
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 is the value of the function bv3abs_mul(a: bvec[n], b2, b1, b0: bit): bvec[n+1], which corresponds to the output of the circuits “Booth decoder” and “Booth selection logic”.
Lemmas:

The most important lemmas are:

· bv3_mul0_lem, which states that
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· bv3_mul_lem, which states that
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These lemmas make use of auxiliary lemmas:

· bv3mul_is, which states that
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· bv3abs_mul_is, which states that
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These lemmas in it’s own turn make use of the rest simple auxiliary lemmas:

· i_i1: 
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· i_i2: 
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· i_i3: 
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· i_i5: 
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· i_i6: 
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1. Theory booth2
Functions:

This theory introduces the head function of the theory of booth2 multiplication:

· booth2mul(n: nat, m: posnat, a: bvec[n], bv: bvec[m]): bvec[n + 4 + m], which corresponds to the output of booth2 multiplier 
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. The function is defined via two auxiliary functions booth2_even and booth2_odd for even and odd positive natural values of the argument m.
Other functions are:

· B_is(m: nat, bv: bvec[m]): int, which returns the value of natural representation of bv in the radix-4 representation:
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· aB_is(n: nat, m: nat, a: bvec[n], bv: bvec[m]): int, which returns the product of 
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 and the radix-4 representation of bv with additional terms modulo 
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· aab_is(n: nat, m: nat, a: bvec[n], bv: bvec[m]): int, which returns the same as aB_is but in the another form:
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All functions make use of underlying recursive functions, whose names are respectively B_is_rec, aB_is_rec, aab_is_rec and amalb_is_rec (the last one is used for booth2mul function).

There is an additional function which basically repeats the definition of bv2nat:

· bnat(n: nat, b: bvec[n]): recursive nat.
Lemmas:

The theory presents the main theorem of the booth2 multiplication:

· booth2_is_mul, which states that the natural interpretation of the first n+m bits of the output of a booth multiplier is equal to a product of the natural values 
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Other lemmas are:

· B_is_b, which states that 
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· aB_is_ab, which states that 
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· aaB_is_ab, which states that 
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· booth2mul_is_ab, which states that 
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These lemmas make use of their equivalents for even and odd natural numbers, which names are “name_of_lemma” plus “_even” or  “_odd” respectively. Exceptions are the names of “even” and “odd” lemmas for booth2mul_is_ab, which are booth2_even_is_ab and booth2_odd_is_ab.

There is a few another auxiliary lemmas:

· amulb: 
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· amalb_hilfe: 
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· amalb_hilfe2: 
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· amalb_hilfe3: 
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· amalb_bnat: 
[image: image33.wmf](

)

[

]

0

,

1

,

-

=

n

b

b

n

bnat

.

_1091186455.unknown

_1091188199.unknown

_1091190211.unknown

_1091191601.unknown

_1091215430.unknown

_1091215754.unknown

_1091216003.unknown

_1091215577.unknown

_1091215386.unknown

_1091190650.unknown

_1091190660.unknown

_1091190459.unknown

_1091189370.unknown

_1091190165.unknown

_1091190175.unknown

_1091189444.unknown

_1091188993.unknown

_1091189019.unknown

_1091188573.unknown

_1091187073.unknown

_1091187157.unknown

_1091188098.unknown

_1091187122.unknown

_1091187002.unknown

_1091187057.unknown

_1091186731.unknown

_1091185619.unknown

_1091185980.unknown

_1091186103.unknown

_1091185641.unknown

_1091185083.unknown

_1091185378.unknown

_1091184962.unknown

