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Rounding

• Floating Point Number are normally approximations
– Why?

• Infinite variety of real numbers, but
• 253 ways of expression in double precision fp

– IEEE 754 Rounding Modes of Approximation
• 2 extra bits on the right during intermediate 
• guard bit and round bit

• Guard and Round bits - Illustration
• Addition Example (3  significant decimal digits)

– Without Guard and Round

– With Guard and Round
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A
ccuracy in floating points

•
M

easure of accuracy
–

the num
ber of errors in the LS

B
s of the significands

–
“units in the last place” ---> ulp

–
P

roblem
 w

hen a num
ber is half-w

ay in-betw
een (i.e., 0.5--->0? 1?)

•
N

orm
 --round to nearest even num

ber
•

a  third bit -“sticky” bit (next to the guard
and round)

–
the sticky bit is set w

henever there are nonzero bits to the right of the 
round bit

•
S

ticky bit exam
ple

•
W

ithout sticky bit

•
W

ith sticky bit


