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Assignment #1
Fall 2011
SYSC-3006 Computer Organization


Department of Systems and Computer Engineering


Due Date: 
Monday, September 21 @ 4:00 PM. 
Print out and fill in the blanks. Show your work wherever possible for full marks.

Submit the paper in the locked boxes outside ME4499.  

1. [3 marks]

a. How many bits are needed to code the number 17? _____

b. If we want to code the temperature in Paris, which range from -12 to +45 C, how many binary digits do we need if we use signed notation? (using integer numbers only; no decimals) ______________________________

c. How many if we use 2’s complement?  ____________________________

2. [3 marks] Given a binary number, how can you tell if it is a multiple of 8? (hint: write the multiples of 8 in binary). Show your work.
3. [11 marks] Perform the following conversions assuming a fixed-width of 8 bits where “signed” = signed 2’s complement. Show your work on the side as follows. 

Example : 14 = 0000 1110b
( 8 + 4 + 2 = 1*23 + 1*22 + 1*21  )

Example (Working directly in hex) 17 = 11h (16 + 1 = 1*161 + 1*160)
a. 23 = ________________ b (unsigned)

b. 23 = ________________ b (signed)

c. –17 =  ________________ b (signed)

d. –1 =  ________________ b (unsigned)

e. 55   = ________________ h  

(Work directly in hex, bypassing binary.)

f. 133 = ________________ h  

(Work directly in hex, bypassing binary.)

g. 0110 1101b = ________________ d

h. 1110 0010b (unsigned) = ________________ d 

i. 1111 0110b (signed 2) = ________________ d

j. D3 h = ________________ b

k. C5 h (unsigned) = ________________ d

l. DAh (signed) = ________________ d

4. [8 marks] Perform the following operations assuming that the 8-bit numbers are unsigned integers. Give the final answer in decimal and identify the presence/absence of overflow. Show your work.
a. 0110 1010b + 1110 1010b = _______________________________________

b. 1110 0010b + 0111 0101b = _______________________________________

c. 1001 0001b - 1000 1100b = ________________________________________

d. 1010 0101b - 0111 0110b = ________________________________________

e. 45h + 7Ah = ____________________________________________________

f. D1h + 1Fh =____________________________________________________

g. D1h - 81h = ____________________________________________________

h. E1h – 1Fh = ____________________________________________________

5. [3 marks] Perform the following operations assuming that the 8-bit numbers are signed 2’s complement integers.  Give the final answer in decimal and identify the presence/absence of overflow. Show your work.

a. 0101 1110b + 1010 0010b = _______________________________________

b. 0111 1001b - 1000 1001b = ________________________________________

c. 1001 1011b - 0100 0110b = ________________________________________

6. [3 marks] ASCII Arithmetics: Perform the following operations on 8-bit values, giving the answer as a hexadecimal value.

a. 77h + ‘1’ – 10 = 

b. ‘f’ – ‘a’ + ‘A’= 

c. ‘7’- ‘0’ =
7. [ 4 marks ] Answer the following questions related to the results obtained in 6.
a. [2 marks] What is the ASCII code for each of the characters in 6.b: ‘f’: ____ ; ‘a’: ____ ‘A’: ____ ; Result: ____

b. [1 mark] The algorithm introduced in 6.b can be used for ...  _______________________________________________________________

c. [1 marks] The algorithm introduced in 6.c can be used for ... _______________________________________________________________

8. [0 marks – Practice exercise for the Midterm] Suppose a program has the set of variables below. Draw a memory map below showing the address offset (in hex) and hexadecimal value of each variable, assuming that the variables are located one after each other in the given order, starting at 1111:00A2h.

signed doubleword d = 0xF11F0220;
// “0x” is the C syntax for hexadecimal

char str[10] = “SYSC-3006”;

char c = ‘B’;

signed word w = 333;

signed byte b = -22;
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