
  

Quiz 1 Review
● Canvas is fun.



  

Two’s Compliment
● Reserve MSbit for signedness



  

Two’s Compliment: Continued
● Wikipedia Example:

– Convert -6 to binary
– base10 6 → base2 0110
– Flip MSbit all bits to represent negative number

● 1001 → -8 + 1 == -7

– Add 1
● 1010 → -8 + 2 = -6



  

Two’s Compliment: Continued
● Wikipedia Example:

– Convert -6 to binary
– base10 6 → base2 0110
– Flip MSbit all bits to represent negative number

● 1001 → -8 + 1 == -7

– Add 1
● 1010 → -8 + 2 = -6



  

Casting in C/C++
● Implicit casting

– int x
– short c
– if (x == c)

● What is the logical result for values less than 32767 and 
greater than 32767? (2^15 - 1)

● How does truncation affect these checks?



  

Casting in C/C++
● Messy behavior.



  

Signed to Unsigned
● Positive values are easy right?

– 6 = 6
– Int == u_int

● Casting works as you would think, mostly.
– int x = int(u_int);



  

Signed to Unsigned : Continued
● What to do with two’s complement to unsigned?

– 1010 == -6 “signed”
– 1010 == 10 “signed”

● Which is correct?  



  

Addition Overflow
● Signed Overflow



  

Addition Overflow: Off the end
● Overflow bit lost to the wind



  

Multiplication Overflow: Off the end
● Truncation is similar
● Machine is not aware of signedness



  

Division by bit shifting
● Each shift right is a power of 2
● 500 >> 2 == ?

– 500 == 1 F 4 == 0001 1111 0100
– 0000 0111 1101 == 0 7 D == 125
– >> 2 == 1/4



  

Signed Division by bitshifting
● Each shift right is a power of 2
● -500 >> 2 == ?

– -500 == E 0 C == 1110 0000 1100
– 1111 1000 0011 == F 8 3 == -125
– >> 2 == ¼

● 1s padding?
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