Winterterm 2012/2013
Otto-von-Guericke-University Magdeburg
Max Planck Institute for Dynamics of Complex Technical Systems
Computational Methods for Systems and Control Theory

Dr. Jens Saak, Dipl.-Math. Martin Kéhler
Website: http://www.mpi-magdeburg.mpg.de/mpcsc/lehre/2012_WS_SC/

Scientific Computing 1
Handout 6
November 7, 2012

The IEEE 754 Standard

data type ‘ p ‘ t ‘ €min ‘ €max ‘ u ‘ Lmin ‘ Tmax
single |2 |234+1| —125| 128 | ~5.96-1078 | ~1073® | ~ 1038
double | 2| 5241 | —1021 | 1024 | ~ 1.11-10716 | &~ 107308 | ~ 10308

Table 1: IEEE standard 754, data types.

Storage pattern for single-and double-variables:
single: (32 bit)
V EEEEEEEE MMMMMMMMMMMMMMMMMMMMMMM
01 8 9 31
double: (64 bit)

V EEEEEEEEEEE MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM

01 11 12 63
Flag ‘ Example ‘ Result
invalid 0/0, 0-00, v-—1, NaN (“not a number”)
o0/00, 400+ (—00)
overflow Tmax * Tmax . =00
in MATLAB: Inf
division by zero x/0forxz #£0 +o0

underflow Tmin/P%, 1 < s <t subnormal number

inexact rd(zoy)#xzoy correctly rounded result

Table 2: IEEE Standard 754, Exception Handling.
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+1.0 % 21287127 = 2
+1.101 % 2129127 — g 5
—1.101 % 2129-127 — _¢ 5
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+1.0% 217127 = 27126 — o o
+0.1 % 27120 = 27127

+0.0...01 % 27126 — 9—149
smallest representable number



