


Problem 1. Solve the following short problems.
[ ol i L il i ::_"i!-'_
a) Complete the following table to show the binary representation o .tl'le'“foll(ilzi;i'ring-r
number in signed-magnitude and 2°s complement, assuming you have 7 bits. | Yer 5

Number Signed Magnitude IZ’S'Compler.n'entl_’;. ' ' q

b) Given'a.6-bit signed 2's complement aumber system, the maximum positive number
that can be\ represented /s , 'while the minimum negative
number is

¢) Consider the following operation of adding the following 5-bit 2’s complement
numbers:

(11100), +(11001), = ( )0

1. Fill in the decimal value of the result in the equation above.

2. Does an overllow occur for this operation? Justify your answer.
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Pr'ublem 0. Assume x is a 4\—hit

ripple carry adder, design a circuit that outputs a 4 bit

| |
|
2's cmancnanl si’ngd number, Given the following 4-bit

2’8 i:nm_pl(:mcnt.signed number y. The

circuit has a control bit S, when S=0 the output y=2x, when $=1 the output y=-x.
| |

(Hint: remember that 2x=x+x)

| (4 points)
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1 r'0|)Icm §: Assume X and ¥ are 4-bit 2% Cont ement sigred nenhers. l._l;mltg only the |
+ 2 A g L3 | IR 1 r 7Y ] T I TP P -'I. f.-', (il

0"““‘"\}; three J-Int npplt.. ciury -.l(“lltlx' and any gates you II.ILl.:!_,_e{h.I}IvI[.!‘,l! ‘!.'F_”Cu_'}’J'h".t..l-'-._i: g

OUlpugy 5y 8-bit signed number 2. The Cireyjy has @ control bit S, when' §+0 the output

Z=y+2\ when S 1 the output 2=y-2\. Your cirenit should produte correet results for al

- . . - * o & 3 X i .& ki -I:|I .'I'I | o N '.I |
Possible input combinations of x and y. (i remember that 2x xl;lﬁ) i _{i ..p"'r"t.”
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| i
d Replescnt thc P r.hmber (*hxjm as an 8- b1t|| ‘mary number using ﬁg.ml__-nmgm@

presenation? | Py L
| An'sﬁ!ver: \k||000‘l\"0' Vil ‘

| _ u M
e. Given two 8-bit 2's complement signed numbers A = (11 ‘ ‘ 0010), and B

(00011101),. In the given \b]ank write the result of A — B'«‘ |: |||/
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g V anab]cs A and B are 8-bit unsigned numbers with the following values: A =
= (1001 1010);. An 8 S-bit adder/subtractor is used to perform the operat] 'Aiu
‘ Ihc R-hit result of the adder subtractor and Borrow bit. il
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e. Given the following full adder cell, if G, = 0 and Coy = |

B g g I I' i fior ETTT n : i.' I'.
prsstnite 2l inkie YRV Lt 1T b
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Problem 8. Given the following 6-bit adder/subtractor, answer the two questions below: (3 points) il’: i |
L ARERNANA .i.l il i:’ | L

111114

LAA A A A, BB, B, B, B, B,
«—G 6-bit Adder/Subtractor Add sub
55 5 5 55

INNR RN

Assume that inputs A and B are unsigned numbers set to the followmg values As

L
(011010); and B = (001100),. The Add/Sub control is set to 0. Accordingly, compute 'iiié
sum bits S[5:0] and determine if there is an overflow or not. :
Y \\o\o ——
470 \ 0 = SsS4S3SszSaE\' \ oo ._\,'\D = = ==
\ Is there an overﬂov}?\- Mo . |
] =
I Assume that inputs A and B are signed numbers in 2’s complement format set to the
following values: A = (110111); and B = (111001),. The Add/Sub- control is set to 1.
Accordingly, compute the sum bits S[5:0] and determine if there is an overflow or not.
W\ 5:8:8:8:8i5 ) 1 1 110 \
|\ © WA\ . |
..{»- 0 0o ° (T Is there an overﬂoh?\\ ro. 4
; 5

T
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