Lecture 3 Na ! ,

Comp. Org. (CS 1410)
1. Consider 4-bit BINARY numbers, because of “roli-over” the nurn ? hne wz%.%{ cﬁ et

a) List unsigned decimal values on the outside

b) List signed (two's complement) decimal
values on the inside

c) Mark the point of unsigned overflow

d} Mark the point of signed overflow

Perform the following additions: |

¢) for unsigned numbers: 0100, (di) 1001, (Ow)
+ 01102 610 -+ 10102 (}.0
- Yoto W 0011 5
f) for signed numbers: 0100, (4) 0100, (40} 1100, (-d1)
(two’s compliment) + 10, (610) + 1010, (-610) + 1010, (-610)
10wy | 1o v_ o110

kfrw? /Oa S

2. For 4-bit unsigned numbers, when (fge have overflow and get the wrong result dmmg
addition? (Hint: think about the ruy bits into and/or out of the most- 31gn1ﬂcant bit)
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3. a) For 4-bit signed numbers, complete the following table about signed overflow:

Sign of Operands for addition Expected Sign Wrong Sign
' of Result of Result
Operand 1 Operand 2 (indicates overflow)
+ + o
- +
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b) For 4-bit signed numbers, when do we have overflow and get the wrong result during
adqitlon‘? (Hint: think about the carry bits into and/or out of the mostl mgmgcant bit)
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4. How would you subtract two signed, 2’s- complement numbers? Try the followmg’
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A-B = A+ (-8)
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5. Use Booth's algorithm to calculate the 8-bit product of 0110, x 1101,.
Multiplicand ,#{

"Initial Product" ~ "Multiplier" "Previous bit"

(o110 ] [0000] [1101] [ 0]
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