
Solutions for tut4

(1)
x1            x1’

 ------------------------
|   1  |       |  1   |       |  x4 x1x2 + x1’x2’x3 + x2x3’x4 + x1’x3x4’ + x2’x3’x4’

x3  ------------------------
|   1  |   |  1   |  1* | x1x2 + x1’x2’x3 + x2x3’x4 + x2x3x4’ + x2’x3’x4’
 ------------------------ x4’
|   1  |   1 |  1   |       | 1* is combined with left or far-left

x3’ ------------------------
 |   1  |       |       |   1  |  x4

 -------------------------
x2          x2’      x2

(2) Let “|” be for operation NAND.
We have x’ = x|x, x1 + x2 = (x1|x1)|(x2|x2), and x1x2 = (x1|x2)|(x1|x2).

Following this rule, we have

x1x2 + x3’ =  (((x1|x2)|(x1|x2))|((x1|x2)|(x1|x2)))|(x3|x3)

Note that there are only six NAND gates in the network.

(3) Let “#” be for operation NOR. The standard symbol is “down arrow”.

We have x’ = x#x, x1+x2 = (x1#x2)#(x1#x2), and x1x2 = (x1#x1)#(x2#x2).

Following this rule, we have

x1x2 + x3’ = (((x1#x1)#(x2#x2))#(x3#x3))#(((x1#x1)#(x2#x2))#(x3#x3))

Note that we have only six NOR gates in the network.

(4)
x1   x2       f = X1 OR x2.

----------------------------------------------------
0 0            0
0 1            1
1 0            1
1      1            1
0      N          N
N     0           N
1      N           1
N      1           1
N     N          N



x1   x2   x3         f = x1x2’ + x3
 ----------------------------------------------

0      0      0 0
0      0      1 1
0      1      0 0
0      1      1 1
1      0      0 1
1      0      1  1
1      1      0 0
1      1      1 1
0      0      N N
0     N      0 0
N      0      0 N
0     N      N  N
N      0      N N
N     N      0 N
 1  1 N N
 1 N      1             1
N      1  1             1
 1 N      N N

 N      1 N N
N     N      1             1
0      1      N            N
0     N      1             1
N      0      1             1
1      0      N            1
1     N      0             N
N      1      0             0
N     N      N            N


