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1. (11 points) Let d be a number given in decimal representation:

d = (123.175)10 × 1031

To convert d to a binary number in the IEEE Single Precision floating
point system, proceed as follows:

(a) (6 pts)Convert first d to an Octal number (d)8.

(d)8 =
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(b) (5 pts)Convert then (d)8 to a binary number (d)2 in IEEE Single
precision, and write its Hexadecimal representation. (Use round-
ing to the closest, if needed).

(d)2=

Hexadecimal representation of x:
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2. (18 points)

(a) (2 pts) Let x be a NEGATIVE binary number with |x| > xmax in
the IEEE Single precision system. Write the hexadecimal repre-
sentation [H1 H2 H3 H4 H5 H6 H7 H8]16 of x in that case.

(b) (1 pt) Deduce then the hexadecimal representation in Single pre-
cision of the binary number x = −2+128.
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(c) (4 pts)In IEEE Single precision, find the next largest machine
number (successor(x)) for the binary number x above. Identify
successor(x), then write its Hexadecimal representation. Justify
all steps.

Successor(x)

• Hexadecimal representation of successor(x) in Single precision:
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(d) (4 pts) Let xM be the midpoint of the interval [0, x = −2+128].
Write the machine number representing xM in IEEE Single Pre-
cision, then write its HEXADECIMAL representation:
• machine number representing xM in IEEE Single Precision

• HEXADECIMAL representation of xM in Single Precision
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(e) (4 pts)In IEEE Single precision, find the next smallest machine
number (predecessor(xM)) for the binary number xM found above,
then write its Hexadecimal representation. Justify all steps.

Predecessor(xM)

•Hexadecimal representation of predecessor(xM) in Single precision:
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(f) (3 pts) In IEEE Double precision: write first x in normalized float-
ing point form, then write its corresponding Hexadecimal repre-
sentation.
• x=

• Hexadecimal representation of x in Double precision
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3. (10 points) Consider the real valued function

f(x) =
ex − cosx

sinx

(a) (2 pts) For which values of x is there a loss of precision when
computing f(x). Justify your answer.

(b) (5 pts) Find a remedy to this problem based on adequate Taylor’s
series expansion .
Hint: Note that limx→0

sinx
x

= 0
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(c) (3 pts) Use the first 3 terms of the suggested remedy, to compute
f(10−3) up to 7 decimal digits (p=7), with rounding to the closest.
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4. (11 points) Consider the function f(x) = (2x−1)(x+3)+ 1
x+1

defined
on Df = (−∞,−1) ∪ (−1,+∞).

(a) (6 pts)Locate all the roots of f(x) on Df , through either graphing
f(x) or by using a fixed point argument.
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(b) (5 pts)In order to compute the positive root of f(x) up to 4 deci-
mal figures with rounding to the closest in the interval (0, 1), apply
first the bisection method twice, followed by Newton’s method .
• Bisection method twice:

• Newton’s method up to 4 decimal figures:

12


