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Q1. (6 points)

The value -19,739 can be represented as a 2’s complement integer with 16 bits as shown below:

	1
	0
	1
	1
	0
	0
	1
	0
	1
	1
	1
	0
	0
	1
	0
	1


a. Represent -19, 741 as a 2’s complement integer with 16 bits in the box provided. (2 points)

	1
	0
	1
	1
	0
	0
	1
	0
	1
	1
	1
	0
	0
	0
	1
	1


b. Represent -19, 739 as a 2’s complement integer with 32 bits in the box provided. (4 points)

	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	0
	1
	1
	0
	0
	1
	0
	1
	1
	1
	0
	0
	1
	0
	1


Q2. (8 points)

The value “-4 3/8” can be represented by the strings of 0s and 1s according to the following data types. Please show them below in hexadecimal.

	ASCII

(Only represent the characters between the quotation marks and assume it as a null terminated string)
	2D 34 20 33 2F 38 00

	32 Bit IEEE Floating Point
	1 10000001 00011000000000000000000


The bits for an IEEE floating point number are allocated as follows:

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


where N = (-1)S x 1.fraction x 2exponent-127

Q3. (4 points)

Give an example of an integer that can be represented in floating point format (32-bit IEEE format), but cannot be represented as a 32-bit two’s complement integer. Show its hexadecimal representation.

Q4. (8 points)

Fill in the following boxes with appropriate values. If there are more than one values possible, write all the possible values. Mark in “NA” if something is not possible.

	Number
	8-bit 

Unsigned binary
	8-bit Sign-magnitude
	8-bit 1's-complement
	8-bit

2's-complement

	128
	10000000
	N/A
	N/A
	N/A

	-128
	N/A
	N/A
	N/A
	10000000

	127
	01111111
	01111111
	01111111
	01111111

	-100
	N/A
	11100100
	10011011
	10011100


Q5. (4 points)

Add the following 8-bit numbers in 2's-complement notation. For each set, provide the sum (in 8-bit 2's-complement) and[image: image1.png]ASCIl Table
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 indicate whether or not an overflow has occurred. 

a. 0101 1011 + 0010 0000




0111 1011




Overflow?: No

b. 1110 0010 + 0001 1011




1111 1101




Overflow?: No

Q6. (2 points each)

I.When referring to an algorithm, definiteness means:

a. Each step must be precisely defined

b. The algorithm’s variables must not overflow a fixed number of bits

c. The number of unknowns and equations is the same

d. All of the above

Answer : a

II. Two computers, A and B, are identical except for the fact that A has a divide instruction and B does not. Both have subtract instructions. Which of the following is true?

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.

c. B can compute all the same problems as A, but might take longer.

d. A can compute more types of problems than B.

Answer : both b and c are acceptable

III. A Turing machine is an abstract idea that helps us to define:

 a. How to do binary arithmetic

 b. What it means to compute

 c. How to make an infinite tape

d. The shortcomings of digital computers compared to analog

Answer : b
IV. A collection of n bits can have how many states?

a. n

b. 2n

c. 2n

d. 2n-127

Answer : c

V. Put the following in order of their levels of abstraction.  "1" represents the lowest level, and "4" represents the highest level.

a. Instruction Set Architecture

b. Algorithm

c. Transistors and other such devices

d. Circuits

	1
	2
	3
	4

	C
	D
	A
	B



6
9

