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1. Does not require a solution

2. Ditto

3.
a) 0110102 = 2

4 + 23 + 21 = 2610
b) 708 = 7 x 8

1 = 5610
c) AB316 = 10 x 16

2 + 11 x 161 + 3 x 160 = 273910
d) 110011.0112 = 2

5 + 24 + 21 + 20 + 2-2 + 2-3 = 51.37510

4.

a)

21210 = 2 x 10610 + 0
10610 = 2 x 5310 + 0
5310 = 2 x 2610 + 1
2610 = 2 x 1310 + 0
1310 = 2 x 610 + 1
610 = 2 x 310 + 0
310 = 112 (common knowledge...)

Now, read the bits from bottom to top: 11010100

Thus, 21210 = 110101002

b)

Each digit in octal corresponds to three digits in binary. We have 410 = 1002 and 710 =
1112, so that 478 = 1001112.

c)

The integer part is easy: 52 = 1012

Now, let’s do the fractional part:

0.312510 x 2 = 0.62510 ==> 0
0.62510 x 2 = 1.2510 ==> 1
0.2510 x 2 = 0.510 ==> 0
0.510 x 2 = 110 ==> 1

Now, read the bits from top to bottom, so:
0.312510 = 0.01012

We can now add the integer and the fractional results, so:
5.312510 = 101.01012

d)



Each hexadecimal digit corresponds to 4 binary digits. We have 216 = 00102, D16 = 11012 and
916 = 10012. Thus, 2D916 = 10110110012

5.

a)
1

5 1
+ 3 5

1 0 6

b)
1 1 1 1

0 0 0 1
+ 1 1 0 1
+ 0 0 1 1 0

1 0 1 0 0

c)

1 1 0 1 0 1
- 0 1 1 0 1 0

1 1 1

0 1 1 0 1 1

d)
1 1 0

x 0 1 0
0 0 0

+ 1 1 0
+ 0 0 0

0 1 1 0 0

6.

a)

We have 2810 = 0111002
Thus, -28 is represented as 111100

b)

We have 2810 = 0111002
Invert the bits: 100011
Add 1: 100100

c)

For n-bits 2s complement, the range is -2n-1 to 2n-1-1. For n = 16, the range is –215 to 215-
1, which is –32768 to 32767.

d)

1100 is negative, and the absolute value is 01002, which is 410. So the value we have is –
410. We now need to represent this in 8-bit 2’s complement. 410 in 8-bit’s is 00000100.
Now, we need to invert, which gives 11111011 and add 1: 11111100.

Note that if you follow the following rule, you get the same results:



"To increase the number of bits in 2’s complement, just pad the bit stream to the left by
inserting copies of the msb (most significant bit) from the original number until you get
the desired number of bits."

This is called sign extension, and that’s the way that computers convert 2’s complement
numbers from smaller to larger number of bits. For example, if you have a 32-bit integer
and you add it to a 64-bit integer, the 32-bit integer is first sign-extended using the
above mechanism to 64-bits before the addition is done.

7.

510 = 0101
Invert the bits: 1010
Add 1: 1011

Thus X4, X2 and X1 are 1, and X3 is 0. Thus, the expression is X4X3’X2X1

8.


