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Midterm Review Questions – Data Representation
No submission required.
Review from the text book, 

Chapter 1:
1.1 – 1.28  (page 37)



1.52  (page 41)

     

1.54  (page 41) – interesting!!

Chapter 2:
List three advantages of a high-level language, such as C, over Assembly language



List three advantages of Assembly language over a high-level language
Chapter 3:
3.1, 3.2, 3.5  (page 229)

3.30 (page 30) – 16-bit word, 5-bit exp (using 2's comp, not bias), 10-bit mant; ignore d.
Using the FP form above to store the value:  215.10310
Special Questions,

1. Using the proper definition of 2's complement,
· let the msb (sign bit) has a negative value
· add the values of the remaining bits to the msb value (which is either zero, or a large negative)

· since the msb unit value is larger than all other bits put together, if the msb = 1 the outcome is negative, if msb = 0 the outcome is positive

· note: this method does perform any strange "flip & add 1" techniques
Use this technique to determine the values of the binary fixed-point numbers below,

using 8-bit word, 2’s complement,

a) 0000 00112 = ?10 
b) 1000 00112 = ?10
2. Convert and calculate the following in fixed-point form with: 8-bit word and 3-bit precision,

a) What are the largest positive and largest negative values?  (Answer in binary and decimal.) 
b) 13.37510 = ?2 

c) 01101.0102 = ?10 

3. Express the following decimal values in floating-point form with: 16-bit word, 7-bit exponent, and 8-bit mantissa,


a) 0.010    b) 1.010    c) –0.2510    d) –5.61210
e) 1/64 10​
4. Express the following floating-point numbers in decimal ( __ 10 ).  (use floating-point structure as in the previous question.)


a) 0|000 0000|1000 0000 

 
b) 0|000 0010|1111 0000 

c) 1|111 1111|1010 0000

d) 1|000 0000|1001 0100

e) 0|111 1111|1100 0000

f) What is the largest number and smallest number that can be stored in this FP format?

5. The following floating-point numbers are invalid, and consider NaN ("not-a-number") in floating-point representation.  Indicate why.


a) 0|000 0010|0101 0100 

b) 1|000 0000|0000 0000

c) 0|000 0100|0000 0100

d) 1|100 0000|0000 0001












