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Name:

Below is a toy model of IEEE double-precision floating-point format to demonstrate how machine
arithmetic is done.

A number is represented by a sequence of 8 bits:
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This sequence represents the number x = ¢ - T - 2° where

o If1 < F <14 then

{1 if c9=0,

T 21 i =1,
e = E-T,
T = (1.&1&2&3)2

e If £ =0 then e = —6 and = = (0.a1a2a3)o.

e If £ =15 then the bit sequence represents +0o (depending on the sign o).

(a) What is the largest number (not counting co) that can be represented by this format?

(L) x 2" = (5% «4)x128 = 240

(b) What is the smallest positive number that can be represented by this format?

-k
[b.Uo\\Lxl - 2 xL = 1 = 0005532L%

(c) What is the dynamic range of this number format?

240
AlﬁV\AMrL (e — loctek niriber = = [22180
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(d) What number does the bit sequence 01101001 represent?
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(e) If the same bit sequence represented number (cocicacscy . ajagas)2, what would be the answers
to Part (a), (b), (c)?
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(f) Perform the below floating-point arithmetic operations by following the procedure:

1. Rewrite the smaller number such that its exponent matches with the exponent of the larger
number.

2. Add the significands.
3. Normalize the result by moving the floating point.
4

. Round the result.
2 2 L
(f1) (1.101)2k>< 294 (1.111)g x 22 — GI .o DBL X 1
{-\o

3
T = (|.1100), x L

e ———

|].100 |
w_ Crowsivg o)
(f2) (1.011)3 x 22 — (0.111)9 x 22 —= @7- Lo D\ x;_"‘ :
2

[, oW\ V- v
-—o.\,l.\ hot 1% h
—’;0_ 'LL\L fEUrMT o{escrl'Lc,A
O .

on Al previows page.

(f3)  —(1.010)y x 2! 4 (1.011)y x 27! /-6]o
— ~0. 0O IO I |

[
=(0.0101]), <L / 6.)//0)

— E([.ow)lxl'_Co_ololl)LKZ,j = ,<0.1[[b]):<2_|

= -(.1ne)x2 ‘="
2

(rouww{t‘v\ﬁ bl )




