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Mapping&Signed&↔&Unsigned&
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Integer Exercises
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1.  ! x < 0! ! ! ! ! ! ! implies!! (x * 2) < 0

2.! ! ux >= 0

3.! ! ux > -1

4.! ! x > y! ! ! ! ! ! ! implies!! -x < -y

5.! ! x > 0 && y > 0! ! ! implies!! x + y > 0

6.! ! x >= 0!! ! ! ! ! ! implies!! -x <= 0

7.! ! x <= 0!! ! ! ! ! ! implies!! -x >= 0

8.! ! (x | -x) >> 31 == -1

9.! ! x & 7 == 7! ! ! ! ! implies!! (x << 30) < 0
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IEEE Floating Point (IEEE 754)

3

value = (–1)s M  2E
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!  Numerical'Form:''
' ' '(–1)s'M''2E'

!  Sign'bit's'determines'whether'number'is'nega;ve'or'posi;ve'
!  Significand'M''normally'a'frac;onal'value'in'range'[1.0,2.0).'
!  Exponent'E'weights'value'by'power'of'two'

!  Encoding'
!  MSB's'is'sign'bit's'
!  exp'field'encodes'E'(but'is'not'equal'to'E)'
!  frac'field'encodes'M'(but'is'not'equal'to'M)'

Floa.ng*Point*Representa.on*

s' exp' frac'

1 8 or 11 23 or 52
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Floating Point Visualization
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Visualiza.on:*Floa.ng*Point*Encodings*

+∞'−∞'

F0'

+Denorm' +Normalized'−Denorm'−Normalized'

+0'
NaN' NaN'
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Distribu.on*of*Values*(closeLup*view)*

!  6Fbit'IEEEFlike'format'
!  e'='3'exponent'bits'
!  f'='2'frac;on'bits'
!  Bias'is'3'

s' exp' frac'

1' 3Fbits' 2Fbits'

-1 -0.5 0 0.5 1
Denormalized Normalized Infinity
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-15 -10 -5 0 5 10 15
Denormalized Normalized Infinity
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Distribu.on*of*Values*

!  6Fbit'IEEEFlike'format'

!  e'='3'exponent'bits'
!  f'='2'frac;on'bits'
!  Bias'is'23F1F1'='3'

!  No;ce'how'the'distribu;on'gets'denser'toward'zero.''

'8'values'

s' exp' frac'

1' 3Fbits' 2Fbits'

6-bit values (3 exp, 2 frac)

Close-up (central values)


