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(a) f(a,b,c,d) = 3¥(1,3,4,5,6,7,10,12,13) + d(2,9,15):

# a b C d f(a,b,c,d) # a b C d f(a,b,c,d)
0 0 0 0 0 0 8 1 0 0 0 0
1 0 0 0 1 9 1 0 0 1 d
2 0 0 1 0 d 10| 1 0 1 0 1
3 0 0 1 1 1 11 ] 1 0 1 1 0
4 0 1 0 0 1 12| 1 1 0 0 1
5 0 1 0 1 1 13 1 1 0 1 1
6 0 1 1 0 1 14| 1 1 1 0 0
7 0 1 1 1 1 151 1 1 1 d

f(a,b,c,d)= bc' + ¢'d + a'c + b'cd'

(b) f(a,b,c,d) =7](1,2,4,5,7,8,10,11,13,14):
f(a,b,c,d)=

a'b'c'd' + abce'd' + ab'c'd + a'b'cd + abcd + a'bed' =

a'b'(c'd'" + cd) + ab(c'd' + cd) + ab'c'd + a'bed’

(a'b'" + ab) (¢'d'" + cd) + ab'c'd + a'bed’

(c) f(a,b,c,d) = (atb+c’) (b’+d’) (a’+c) (b+tc):
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(atb+c') => 0010,0011 = 0O

(b'+d'") => 1111,1101,0111,0101 = 0
(a'+c) => 1101,1100,1001,1000 = 0
(b+c) => 1001,1000,0001,0000 = O
f(a,b,c,d)= a'bd' + bcd' + ab'c
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cd\ab 00 01 11 10
00 0 1 1 0
o1 |1 1 1 d
11 1 d 0
10 d! 1 o0 [
cd\ab 00 01 11 10
[r— [f—
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01 0 0 0 1
11 |1| 0 |1| 0
10 0 |1| 0 0
cd\ab 00 01 11 10
00 0 \ii 0 0
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11 0 0 0 1
10 0 1 1]L




(2)
f(w,x,v,2)=)(5,6,9,10):

vzA\wx 00 01 11 10 VZ\WX 00 01 11 10
oo |([o]] o [o]] 0] 00 010 ] 0] o0
Y a1 Y a1
01 0 1 0 1 01 0 l 1| 0 l l|
1 (o[ o [[o[] o] 11 0] o0 ] 0] 0
— —
10 0 1 0 1 10 0 1 0 1
SOP:
f(w,x,v,2) = w'xy'z + wx'y'z + w'xyz' + wx'yz'
POS:
f(w,x,y,2) = (w+ x)(w' + x")(y + 2)(y' + 2")
(w + x)(w" + x")(y + 2)(y" + z'") = (ww' + wx'" + w'x + xx'") (yy' + yz' + y'z + zz') =
(wx' + w'x)(yz' + y'z) = wx'yz' + wx'y'z + w'xyz' + w'xy'z
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(3)
L(x1l,x2,x3,x4) = x2x3(x1 + x4) = L(w,x,y,2z) = xy(w+z) = wxy + Xyz
F(w,x,y,z) = %£(0,1,6,9,10,11,14,15):

vZ\Wx 00 01 11 10 =2 F(w,x,y,z)= w'x'y + x'y'z + xyz' + wy =
00 F;“ 0 0 0 =w'x'y + x'y'z + xyz' + wy(x + x') =
01 1 0 0 r_l = w'x'y + X"Yy"Z + X"y"zZ + Xyz" + wxy + wx'y =
11 0 0 1 1 = w'x'y + wx'y + xyz' + wxy + x'y'z + x'y'z =
10 o [l1 1] 1) = Lw",x",y,w) + L(w,x,y,z") + L(X",y",z,x")
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f(w,x,v,2)

(5)
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=>(2,5,6,7,12,13) + d(3,10,14,15):
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vZ\Wx 00 01 11 10 f(w,x,y,2) = wx + Xz + w'y =
00 0 0 1 0 wxz + wxz' + wxz + w'xz + w'yz + w'yz' =
01 0 1 1 0 wzx + wz'x + w'zx + w'zy + w'z'y =
11 d L1 d 0 w'z'y + w'zx + wz'x + wzx + w'zy
10 1 1 d d
£(Io,I1,I2,I3) = s1'"s0"Io + 81'Sol; + s1S0'Iz + s1s0I3
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# |w|x|y|z]|slsO|value(slsO) | f(w,x,y,2)
O |10|1010|0O0 00 0 0
1 (|0]0f0]1 01 0 0
2 10101160 00 1 1
3 10(0]1]1 01 0 d
4 [0[1]01]0 00 0 0
5101101 01 1 1
6 |0]1]1]O0 00 1 1
71011111 01 1 1
8 [1]10(10]0 10 0 0
9 |1]0]0]|1 11 0 0
101|010 10 0 d
11771011 11 0 0
1211|1010 10 1 1
1311|101 11 1 1
14 (1|1(1]0 10 1 d
1511|111 11 1 d
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# w X y z f(w,x,v,2z) (by the MUX)
0 0 0 0 0 0
1 0 0 0 1 0
2|1 0,011]|O0 1
3/]0(0]1]|1 1
4 0 1 0 0 0
5101101 1
6 0 1 1 0 0
710|111 1
8 1 0 0 0 0
9 1 0 0 1 0
10 1 0 1 0 0
11|10 (1|1 1
12 ] 1 1 0 0 0
13(1 | 1|0 |1 1
14 1 1 0 0
15 1 1 1 1 0
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