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CPSC 2310 FALL 2022

Homework 4
Due: November 6, 2022
Submit to Canvas

Answer the following questions from Chapter 2 notes. All answers MUST be in RED. When your answers are in red this makes grading easier and faster.  If you choose to write your answers use a colored pen/pencil and I must be able to read your writing. If your answers are not in red or I cannot read your answer, you will receive a 0 on the question. If you do not show your work when specified, you will receive a 0 on the question. Each blank is worth 1.5625 points.

Question 1 

When given either N or 2N in Hex you should be able to determine the value of the other. Fill in the table below.  

	N
	2N Hexadecimal

	23
	0x800000

	14
	0x4000

	46
	0x400000000000

	32
	0x100000000

	17
	0x20000






Question 2 

In class we discussed how to determine the word size of your computer.  Explain how.  

On a given architecture, the word size is the same as the size of a pointer. A simple C program that prints the size of any pointer type will return the word size.




Question 3 
For both 32- and 64-bit computers, fill in the chart with the size in bytes for each of the listed ‘C’ data types. 
							           Fill in these columns
	Signed
	Unsigned
	32-bit
	64-bit

	char
	unsigned char
	1 byte
	1 byte

	short
	unsigned short
	2 bytes
	2 bytes

	int
	unsigned int
	4 bytes
	4 bytes

	long
	unsigned long
	4 bytes
	8 bytes

	char*
	
	4 bytes
	8 bytes

	float
	
	4 bytes
	4 bytes

	double
	
	8 bytes
	8 bytes




Question 4 
The following chart has a hexadecimal value that represents some data.   Fill in the chart with the little- and big-endian ordering of the hexadecimal value.

	Data
	Little Endian
	Big Endian

	38A47938
	3879A438
	38A47938

	FEC09458
	5894C0FE
	FEC09458

	CADB9253
	5392DBCA
	CADB9253




Question 5 
We discussed several bitwise masks.  Write the appropriate mask for the following descriptions. 
a. If I want to know all but the least significant byte for any word size, what mask would I use.  
X & (~0xFF)

b. If I want all but the least significant byte of a number complemented, what mask would I use. This should work for any word size.
X ^ (~0xFF)
c. If I want to set the least significant byte to be all 1’s but not change any of the other bytes, what mask would I use?
X | 0xFF

d. Complete the properties of the following bit-level operations.

X^Y = (X & ~Y) | (~X & Y) X^0’s = X X^1’s = ~X X^X = 0

X&0’s = 0 X&1’s = X X&X = X

X|0’s = X X|1’s = 1’s X|X = X


Question 6

	Left shift is the equivalent to multiplying the bit pattern with 2k.

	Right shift is the equivalent to dividing the bit pattern with 2k.









Question 7

Complete the following chart. Show your work.

	X in Hex
	X in Binary
	X<<3
	X>>2(logical)
	X>>2(arithmetic)

	0x75
	0111 0101
	1010 1000
	0001 1101
	0001 1101

	0x87
	1000 0111
	0011 1000
	0010 0001
	1110 0001



0x75: 7 = 7 = 0111, 5 = 5 = 0101, shifting left 3 adds three zeros to end and drops front 3 = 0011 1000, shifting 2 right adds two zeros to front and drops back two = 0001 1101, most significant bit is 0 so arithmetic shift is the same as logical shift

0x87: 8 = 8 = 1000, 7 = 7 = 0111, shifting left 3 adds three zeros to end and drops front 3 = 0011 1000, shifting 2 right adds two zeros to front and drops back two = 0010 0001, most significant bit is 1 so arithmetic shift adds ones instead of zeros = 1110 0001


Question 8

What is the signed and unsigned data range for word sizes of: (show your work)

W = 4					W = 6

Unsigned: 0 to 2w-1			Unsigned: 0 to 2w-1
	      0 to 24-1				      0 to 26-1
	      0 to 16-1				      0 to 64-1
	      0 to 15				      0 to 63

Signed: -2w-1 to 2w-1-1			Signed: -2w-1 to 2w-1-1
	 -24-1 to 24-1-1				 -26-1 to 26-1-1
	 -23 to 23-1				 -25 to 25-1
	 -8 to 7					 -32 to 31


Question 9

There are three known data encoding schemes: 

Signed Magnitude
1’s Complement
2’s Complement

Two of these have a problem, which two and what is the problem?

Signed Magnitude and 1’s Complement have a problem, which is that they have two ways to represent the value of 0.


Question 10

Given any of the following data you should be able to determine to values for all other data.
Complete the following chart. (Show your work)

	int
	Signed Magnitude
	1s Complement
	2s Complement

	-91
	1101 1011
	1010 0100
	1010 0011

	124
	0111 1100
	0111 1100
	0111 1100

	-86
	1101 0110
	1010 1001
	1010 1010

	-78
	1100 1110
	1011 0001
	1011 0010



1. Starting with 2’s Complement 0110 0011
a. Signed Magnitude is all bits flipped except most significant bit, minus 1
i. 1101 1100 – 1 = 1101 1011
b. Most significant bit in Signed Magnitude is negative, so integer is negative
i. 1 + 2 + 8 + 16 + 64 = 91 * -1 = -91
c. Integer is negative, so 1’s Complement is all bits flipped except the most significant bit
i. 1010 0100
2. Starting with int 124
a. Integer is positive, so Signed Magnitude is just regular binary representation
i. 124 – 64 = 60 – 32 = 28 – 16 = 12 – 8 = 4 – 4 = 0
ii. 0111 1100
b. Integer is positive, so 1’s Complement and 2’s Complement are the same as Signed Magnitude
3. Starting with 1’s Complement 1010 1001
a. Signed Magnitude is all bits flipped except most significant bit
i. 1101 0110
b. Most significant bit in Signed Magnitude is negative, so integer is negative
i. 2 + 4 + 16 + 64 = 86 * -1 = -86
c. Integer is negative, so 2’s Complement is all bits flipped except the most significant bit, then add 1
i. 1010 1001 + 1 = 1010 1010
4. Starting with int -78
a. Integer is negative, so Signed Magnitude is regular binary expression with 1 at the front
i. 78 – 64 = 12 – 8 = 4 – 4 = 0
ii. 0100 1110 + 1 at front = 1100 1110
b. Integer is negative, so 1’s Complement is all bits flipped except the most significant bit
i. 1011 0001
c. Integer is negative, so 2’s Complement is all bits flipped except the most significant bit, then add 1
i. 1011 0001 + 1 = 1011 0010
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