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Problem 1 (9 Points)
For the following problems, circle the best answer. Choose only one answer per question.

There are n bits to represent all the students in a class, and the students are numbered O-
65. What is the value of n?

a b5

b 4

c 6

d 7

Which of the following two’s complement binary numbers is a multiple of 2 (even).
a 1010101
b 1101010
c 0111011
d 1110111

Which of the following have two representations for 0?
a Two's complement

b Signed magnitude
¢ All of the above
d None of the above

Two computers A and B are identical except that A has a multiply instruction and B does
not. Both have add instructions. Assume the multiply and add instructions take the same
amount of time to execute and that each takes only two operands. Which of the following
is true about computers A and B?

a B can compute all the same problems as A, in the same amount of time.

b B can compute all the same problems as A, in the same amount of time, given

enough memory.
¢ B can compute all the same problems as A, but might take longer.
d A can compute more types of problems than B.

Which of the following are properties of an algorithm?
a Each step has to be precisely stated.
The program implementing it has to use a minimum amount of memory.
The procedure should terminate.
a and c.
aand b.
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vi Which of the following is the fixed point binary representation of 42?

a 0100.11
b 010.011
¢ 0110.101
d 0100.101

vii What is the largest positive value that can be represented by an 8-bit two’s complement
integer?
a 127
b 128
c 255
d 256

viii What is the most negative value that can be represented by a 5-bit two’s complement
integer?
a -32
b -31
c -16
d -15
iX When using two’s complement notation, which of the following bit patterns represent the
negation of 01101010?
a 10010101
b 10010110
c 10010100
d 10110110



Problem 2 (4 Points)
a Convert the ASCII string “c4$E” to its hexadecimal representation. Only represent the
characters within the quotation marks and assume that the string is null terminated. Hint:

See attached ASCII to hexadecimal table. (2 Points)
0x63 34 24 45 00
b Convert the following binary code into an ASCII string. (2 Points)

0110 1000 0011 0011 0101 1000 0011 1111 0000 0000

h3X?

Problem 3 (3 Points)
Consider the 8-bit binary pattern 1000 1011. What decimal (base 10) value does it represent
if we interpret it as:

a Anunsigned integer? (1 Point)
139

b A signed magnitude integer? (1 Point)
-11

¢ Atwo’s complement integer? (1 Point)
-117



Problem 4 (2 Points)
Perform binary arithmetic for the following pairs of 2’s complement numbers and specify
whether or not there is an overflow. Illustrate your answer by converting the operands and
result to decimal. Assume the result has the same number of bits as the operands.

a 110 -2
+ 110 + =2
100 -4 No overflow
b 0111 7
- 1001 -(=7)
1110 -2 Overflow
Problem 5 (3 Points)
Suppose we have two operands X and Y, where X = 0x57 and Y = OxBC.
a Convert X and Y into binary. (1 Point)
X =01010111
Y =1011 1100

b What is the result of X AND Y? Give your answer in hexadecimal. (1 Point)

0001 0100 = 0x14

¢ What is the result of X OR Y? Give your answer in hexadecimal. (1 Point)

1111 1111 = OxFF



Problem 6 (2 Points)
Show the result of performing the following bitwise logic operations:

a (NOT(0101)) AND (0101 OR 1010)

1010

b NOT(11011 OR (01010 AND 10010))

00100

Problem 7 (1 Point)
What is the difference between an instruction set architecture (ISA) and a microarchitecture?
Give your answer in one sentence.

A microarchitecture is the particular way an ISA is implemented on a processor.

Problem 8 (2 Points)
Suppose we have two 4-bit 2's complement integers 0010 and 1100. Express their sum as an
8-bit 2's complement number.

1111 1110



Problem 9 (4 Points)
Below is a single-precision floating point representation of some value. Note that the

exponent bits have been left out.

0 10100100000000000000000

Recall that the bits for the IEEE floating point number are as follows:

Sign (1 bit) | Exponent (8 bits) Fraction (23 bits)

where N = (—1)si0 4 2exPonent=127 4 4 fraction

a Find the smallest value for the exponent field such that the represented number is greater
than the decimal value 4.0. Give your answer in binary. (3 Poaints)

(—1)0 % 2P0~ 1271101001, > 4
105 2 exponent — 127

6_4 > 27 %2

exponent > 129 — log,(105/64)

min val for exponent = 129 => 1000 0001

b What is the decimal value of the number represented in part a? (1 Point)

(=1)° %22 % 1.101001, = 110.1001, = 6%



